Generalization of Harish-Chandra's basic theorem for non-compact Riemannian symmetric spaces (Representation theory and harmonic analysis on homogeneous spaces) by 織田, 寛
Title
Generalization of Harish-Chandra's basic theorem for non-
compact Riemannian symmetric spaces (Representation theory
and harmonic analysis on homogeneous spaces)
Author(s)織田, 寛








Generalization of Harish-Chandra’s basic theorem for
non-compact Riemannian symmetric spaces
(Hiroshi ODA)
(Faculty of Engineering, Takushoku University)
1
, [Od] Lie Harish-Chandra
Riemann . [Od] 39
( 49), .
$\mathfrak{g}$ Lie $\llcorner$ , Cartan $\theta$ 1 .
$\mathbb{C}$ . $U(\mathfrak{g}_{\mathrm{C}})$ Lie $\mathfrak{g}\mathrm{c}$ , $\mathrm{Z}(9\mathrm{c})$
, $S(\mathfrak{g}\mathrm{c})$ $\mathfrak{g}\mathrm{c}$ . $G_{\mathrm{a}\mathrm{d}}$ $\mathfrak{g}$ , $G_{\theta}$ $\mathfrak{g}$ $\mathfrak{g}_{\mathrm{C}}$
($\theta$ $\mathfrak{g}\mathrm{c}$ ), $G$ $G_{\mathrm{a}\mathrm{d}}$ $\subset G\subset G_{\theta}$
. $G_{\mathrm{a}\mathrm{d}},$ $G$ , $G_{\theta}$ Ad, $9\mathrm{c}$ $\mathrm{a}\mathrm{d}$ . $\mathfrak{g}=\mathrm{f}\oplus \mathfrak{p}$ Cman , $\mathfrak{p}$
$\alpha$ , $(\mathfrak{g}, \alpha)$ $\Sigma$ .
$\Sigma^{+}$ . $K=G^{\theta},$ $M=\mathrm{Z}_{K}$(a)($K$ $\alpha$ ), $\mathfrak{m}=\mathrm{L}\mathrm{i}\mathrm{e}(M)$ . $N_{K}(\alpha)(K$
$\alpha$ ) Weyl $W=N_{K}(\alpha)/M$ . $\alpha\in\Sigma$ ( )
, $\mathfrak{n}=\sum_{a\in \mathrm{z}+}\mathrm{a}$ ’ $\rho=\frac{1}{2}\sum_{\alpha\in\Sigma}+(\dim \mathfrak{g}_{\alpha})\alpha$ . $U(\mathfrak{g}_{\mathbb{C}})$ $S(0_{\mathrm{C}})$ $\gamma$ ,
$U(\mathfrak{g}\mathrm{c})=U(\alpha \mathrm{c})\oplus(\mathfrak{n}\mathrm{c}U(\mathfrak{g}\mathrm{c})+U(\mathfrak{g}\mathrm{c})\mathrm{f}\mathrm{c})arrow U(a\mathrm{c})\simeq S(\alpha \mathrm{c})$
$S(0_{\mathrm{C}})\ni f(\lambda)\vdash’ f(\lambda+\rho)\in S(a_{\mathrm{C}})$
, Harish-CHandra . $S(0_{\mathbb{C}})$ $a\mathrm{c}$ $(a\mathrm{c})^{*}$
. $U(\mathfrak{g}_{\mathbb{C}})^{K},$ $S(a_{\mathrm{C}})^{W}$ $K,$ $W$ $U(\mathfrak{g}_{\mathrm{C}}),$ $S$ (oe)
(
). Harish-Chandra [HC1 1 :
(1.1) $0arrow U(\mathfrak{g}\mathrm{c})^{K}\cap U(9\mathrm{c})\mathrm{f}\mathrm{c}arrow U(\mathfrak{g}\mathrm{c})^{K}arrow S(\mathrm{o}\mathrm{c})^{W}\gammaarrow 0$ .
, $B(\cdot, \cdot)$ $\mathfrak{g}$ $\mathfrak{g}\mathrm{c}$ Killing , \mbox{\boldmath $\alpha$} $\mathfrak{p}$ $a$ $B(\cdot, \cdot)$ ,
$S(\mathfrak{p}_{\mathrm{C}})=S(a_{\mathrm{C}})\oplus S(\mathfrak{p}_{\mathrm{C}})(\alpha^{[perp]})_{\mathrm{C}}arrow S(0_{\mathrm{C}})$ .
$\gamma_{0}$ : $S(\mathrm{j})\mathrm{c})arrow s$ ( ) ,
$. \frac{(1.2)\gamma}{\mathrm{e}- \mathrm{m}\mathrm{a}\mathrm{i}1.\mathrm{h}\mathrm{o}\mathrm{d}\mathrm{a}@1\mathrm{a}.\mathrm{t}\mathrm{a}\mathrm{h}1\S \mathrm{h}\mathrm{o}\mathrm{k}\mathrm{u}- \mathrm{u}.\mathrm{a}\mathrm{c}\mathrm{j}\mathrm{p}}*.0$
: $S(\mathfrak{p}_{\mathrm{C}})^{K}arrow S(_{\mathrm{o}\mathrm{c}})^{\uparrow\gamma}\sim$ ,




. “Chevalley ” , ( ) .
, symm : $S(\mathfrak{g}\mathrm{c})arrow U(\mathfrak{g}\mathrm{c})$ K-
(1.3) $U(\mathfrak{g}_{\mathbb{C}})=$ symm(S $(\mathrm{p}_{\mathrm{C}})$ ) $\oplus U(\mathfrak{g}\mathrm{c})\mathrm{f}_{\mathbb{C}}$ .




(1.4) $0arrow \mathrm{H}\mathrm{o}\mathrm{m}_{K}$ (triv, $U(\mathfrak{g}\mathrm{c})\cap U(\mathfrak{g}\mathrm{c})\mathrm{f}_{\mathrm{C}}$ ) $arrow \mathrm{H}\mathrm{o}\mathrm{m}_{K}$(triv, $U(\mathfrak{g}_{\mathrm{C}})$ ) $arrow$ HomW(triv, $S(a\mathrm{c})$) $arrow$ O,
(1.5) $\dot{\mathrm{N}}_{0}^{\mathrm{v}}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ (triv, $S(\mathrm{P}\mathrm{c})$) $arrow \mathrm{H}\mathrm{o}\mathrm{m}_{W}\sim$(triv, $S(\infty)$ ).
“ $\mathrm{v}$” $K$ $W$ ( $\mathbb{C}$ ). $\backslash \mathrm{r}$ $\Gamma_{0}^{\mathrm{u}\mathrm{i}\mathrm{v}}$ .
(1.5) Chevalley . $K$- $(\sigma, V)$ , $K$
$(\mathrm{A}\mathrm{d}|_{K},S(\mathrm{P}\mathrm{c}))$ “quasi-spherical” K- . [KR1 $(\sigma, V)$
quasi-spherical $V^{M}\neq 0$ , Weyl $W$ $V^{M}$
.
(1.6) $\Gamma_{0}^{\sigma}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,S(\mathrm{P}\mathrm{c}))\ni\Phi\vdash’\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}w(V^{M},S(a\mathrm{c}))$
, $\varphi$
(1.7) $\varphi$ : $V^{M}arrow Varrow S(\mathfrak{p}_{\mathrm{C}})arrow S(\mathrm{o}\mathrm{c})\Phi\gamma 0$
. well-defined $(\sigma, V)=(\theta \mathrm{i}\mathrm{v},\mathbb{C})$ (1.5) $\#\mathrm{e}$ $\mathrm{I}_{0}^{\dot{\mathrm{m}}\mathrm{v}}\neg$
. $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,S(\mathfrak{p}_{\mathrm{C}})),$ $\mathrm{H}$omW(VM, $S(\alpha_{\mathrm{C}})$) $S(\mathrm{P}\mathrm{c})^{K},$ $S$ ( )$W$ $\mathrm{t}1$ d-
, $\Gamma_{0}^{\sigma}$ 2 $d$- . K-
.
1.L $B$(., $\cdot$ ) $\alpha$ $\alpha^{*}$ , $\alpha^{*}$ $\langle\cdot, \cdot\rangle$ . $\alpha\in\alpha^{*}$ $|\alpha|=\langle\alpha,\alpha\rangle$ 1,
. $\Sigma_{1}=\Sigma\backslash 2\Sigma$ , $\mathscr{B}_{J}$ $\Sigma_{1}$ $W$- . , $\alpha\in \mathscr{B}$,
$X_{\alpha}\in \mathfrak{g}_{\alpha}\backslash \{0\}$ 1 . , quasi-spherical K- $(\sigma, V)$ “single-petaled”
,
(1.8) $\sigma$($X\text{ }$ +\mbox{\boldmath $\theta$}Xa)(\sigma (X $+\theta X_{a})^{2}-2|\alpha|^{2}B(X_{\alpha},\theta X_{\alpha})$)$v=0$ $(\forall v\in V^{M},\forall\alpha\in\sim)$
.
1.2. $\mathfrak{g}_{\alpha}$ $-B(\cdot,\theta\cdot)$ , $M$ . [K02, TheO-
rem 2.1.7] $\dim \mathfrak{g}_{\alpha}\succ 1$ $M$ g , (1.8) $M$
, X . , (1.8) $N_{K}(\alpha)$
, (1.8) $\mathscr{T}$, $\Sigma_{1}$ .
$\mathscr{B}$, .
:
1.3. quasi-spherical $(\sigma, V)$ $\Gamma_{0}^{\sigma}$ . , $\Gamma_{0}^{\sigma}$ $\Gamma_{0}^{\sigma}$ single-
petaled .
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Lie Broer ([Br]) Riemann
. [Brl , Kostant Broer [PRV]
. , [PRV]
(2 ) . Riemann
Kostant ([K02])
$\mathrm{r}$ 1.3
, \S 3 [Da] . 1.3
( 3.1, 3.5, 3.15) .
(L4) $(\mathrm{n}, \alpha)$ Hecke $\mathrm{H}$ .
\S 4 ( 4.1), $\mathrm{H}$ . $\mathrm{H}$ $\mathbb{C}$ $S(0\mathbb{C})$ $\mathbb{C}[W]$
. , $\mathbb{C}$- $\mathrm{H}\simeq S(a_{\mathbb{C}})\otimes \mathbb{C}[W]$ . H-
(1.9)
$S_{\mathrm{H}}(0_{\mathbb{C}}):= \mathrm{H}/\sum_{1\nu\epsilon W\backslash \{1\}}\mathrm{H}(w-1)\simeq S(0_{\mathbb{C}})\otimes \mathbb{C}[W]/S(0_{\mathrm{C}})\bigotimes_{w}\sum_{\epsilon W\backslash \{1\}}\mathbb{C}$
[W $(w-1)$
C- $S(\mathrm{o}\mathrm{c})$ . $S_{\mathrm{H}}(\mathfrak{a}_{\mathbb{C}})$ $W\subset \mathrm{I}\mathrm{I}$
. , $\mathrm{H}$ $S$ ( ) $W$ ( 4.4) , $S\mathrm{n}(\mathrm{o}\mathrm{c})$ W-
$S(\mathrm{o}\mathrm{c})^{W}$ . (1.4) $\mathrm{H}\mathrm{o}\mathrm{m}_{W}(\mathrm{t}\mathrm{r}\mathrm{i}\mathrm{v},S(\alpha \mathrm{c}))$ $\mathrm{H}\mathrm{o}\mathrm{m}_{W}$($\dot{\mathrm{m}}\mathrm{v}$,S ( ))
.
$(\sigma, V)$ quasi-spherical K- .
(1.10) $\Gamma^{\sigma}$ : $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))\ni$ P $\mapsto\psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{\mathbb{C}}(V^{M},S_{\mathrm{H}}(a\mathrm{c}))$
, $\psi$
(1.11) $\psi:V^{M}rightarrow Varrow U(\mathfrak{g}_{\mathrm{C}})arrow S(\mathfrak{a}_{\mathrm{C}})\simeq S_{\mathrm{H}}(0_{\mathrm{C}})\Psi\gamma$
. (1.10) $\mathrm{H}\mathrm{o}\mathrm{m}_{W}$($V^{M}$ , SH( )) . , (1.11)
$\psi$ $W$ . ( \S 4).
1.4. $(\sigma, V)$ $\Gamma^{\sigma}$ $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathbb{C}})\mathrm{f}_{\mathrm{C}})$ . $\mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M},S_{\mathrm{H}}(\mathrm{o}\mathrm{c}))$
$(\sigma, V)$ single-petaled . $\mathrm{H}\mathrm{o}\mathrm{m}w(V^{M},s_{\mathrm{H}}(\mathrm{o}\mathrm{c}))$
, :
(1.12) 0 $-arrow \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c})\mathrm{f}\mathrm{c})arrow$ Hom$\kappa(V, U(\mathfrak{g}\mathrm{c}))arrow \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M},s_{\mathrm{R}(\mathrm{o}\mathrm{c}}))\mathrm{I}^{\mathrm{w}}arrow 0.$
1.5. $D\in U$(gc)K, $\Psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}}))$ , $D$
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$ . $D$ . $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$ $U(\mathfrak{g}\mathrm{c})^{K}$ - . ,
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}}))/\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}})\mathrm{f}_{\mathrm{C}})\simeq \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}})/U$(gc)fc) $d$- D .
(1.13) ($\Psi\cdot$ D)=I”( . $\gamma(D)$ $\forall D\in U$(gc)K, $\forall\Psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$
, $d$- $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}})/U(\mathfrak{g}_{\mathrm{C}})\not\in)arrow \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(V^{M},S_{\mathrm{H}}(a_{\mathrm{C}}))$ . $(\sigma, V)$





K, $S(\mathfrak{p}_{\mathbb{C}})$ Kffing $\mathfrak{p}$ $\mathbb{C}$- $K$- $\mathscr{P}(\mathfrak{p})$ .
$X\in \mathfrak{p}$
$\mathfrak{p}$ (X) , : $X1arrow\partial(X)$ $S(\mathrm{P}\mathrm{c})$ $\mathfrak{p}$
. $S(\mathrm{P}\mathrm{c})\simeq \mathscr{P}(\mathfrak{p})$ $F\in S(\mathfrak{p}\mathrm{c})^{K}\cap S(\mathfrak{p}\mathrm{c})\mathfrak{p}\mathrm{c}$ (F)
$\mathfrak{p}$




$K$- . , $K$ $\mathbb{C}$ $(\sigma, V)$ dimc $\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ( $V,$ $\mathscr{K}$K$(\mathrm{p})$) $=$
$\mathrm{m}_{\mathbb{C}}$
$V^{M}$ ,
(2.1) $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, S(\partial \mathrm{c}))\simeq d\otimes \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, \mathscr{K}_{K}(\mathrm{p}))\simeq d^{\oplus m(\sigma\rangle}$ $m(\sigma)=\mathrm{d}\mathrm{i}\mathrm{m}\mathrm{c}V$M
.
$2B$. $K$- U$(\mathfrak{g}_{\mathrm{C}})=U$(gc) $\oplus \mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}(\mathscr{K}_{K}(\mathfrak{p}))\otimes \mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}$($S($pc)K) .
($\sigma$, quasi-spherical $K$- . $m(\sigma)=$ $\mathrm{m}\mathrm{c}$ $V^{M},$ {v1, ..., v ( } $V^{M}$ , $\{\Phi_{1}, \ldots,\Phi_{m(\sigma)}\}$
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ($V,\mathscr{K}$K $(\mathfrak{p})$) . , $\Psi_{j}=\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}$ $\circ\Phi_{j}\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}))(j=1, \ldots, m(\sigma))$ $\text{ }$ . $[\mathrm{K}\mathrm{o}1]$ ,
[ 21 , $S(\mathrm{o}\mathrm{c})$ $m(\sigma)\mathrm{x}m(\sigma)$ $P^{\sigma}=$ ($\gamma\circ$ j $[v_{i}]$ ) , det7”
. $\det 7$” $\{v_{i}\},$ $\{\Phi j\}$ .
2.3. $\lambda\in$ $\alpha\in\Sigma^{+}$ ${\rm Re}\langle\lambda, \alpha\rangle\geq 0$ ( $\langle\cdot, \cdot\rangle$ $\alpha^{\mathrm{r}}$
), $(\sigma, V)$ $(\det P^{\sigma})(\lambda)\neq 0$.
. [Kol], [K02] $G=G_{\theta}$ $G$ . $G=G_{\theta}$
$K,$ $M$ $K_{\theta},M$\mbox{\boldmath $\theta$} . $F$ $\mathfrak{g}_{\mathrm{C}}$ $\exp \mathrm{o}_{\mathrm{C}}$ 2
$K_{\theta}$ . $F$ $K,$ $M$ , $K_{\theta}=KF,$ $M,$ $=MF$ ([$\mathrm{K}\mathrm{R}$, Roposition 1,
Lemma20]). , $F$ $F_{1}$ $K_{\theta}=K\mathrm{x}$F1, $M,$ $=M\mathrm{x}F_{1}$ . ($\sigma,$ $\eta$
quasi-spherical K- $V_{\theta}:=\mathbb{C}[F_{1}]\otimes V$ [ [ $K_{\theta}$- $\sigma_{\theta}$ . , $\sigma\theta(ka)(a’\otimes$
$v)=aa’\otimes$ (a’akaa’)v $(k\in K,a,a’\in F, v\in V)$ . $V_{\theta}=\oplus_{a\epsilon F_{1}}a\mathfrak{H}V,$ $(V_{\theta})^{M}=\oplus_{a\epsilon F_{1}}a$ \otimes VM
$(V_{\theta})^{M_{\theta}}=( \frac{1}{\# F_{1}}\sum_{a\epsilon F_{1}}a)\otimes V^{M}$ . $(\sigma_{\theta}, V_{\theta})=(\sigma_{1}, V_{1})\oplus\cdots$ \oplus (\sigma , $V_{t}$ ) K\mbox{\boldmath $\theta$}- O
, ($\sigma_{1},$ $V$O, ..., ($\sigma_{t},$ $V$t) quasi-spherical . $( \frac{1}{\# F_{1}}\sum_{a\epsilon F_{1}}a)\otimes V^{M}=$
$(V_{1})^{M_{\theta}}\oplus\cdots\oplus(V)^{M_{\theta}}$ $m(\sigma)=m(\sigma_{1})+\cdots$ +m( ) . $V^{M}$ $\{v_{1}^{(1)}, \ldots,v_{m(\sigma_{1})}^{(1)}, \ldots, v_{1}^{(\prime)}, \ldots,v_{m(\sigma)}^{(t\rangle},\}$
$s=1,$ $\ldots,$ $t$ $\{(\frac{1}{\# F_{1}}\sum_{a\epsilon F_{1}}a)\otimes v_{1}^{(s)},$ $\ldots,$ $( \frac{1}{\# F_{1}}\sum_{a\epsilon F_{1}}a)\otimes v_{m(\sigma_{S})}^{(s)}\}$ $(V_{s})^{M_{\theta}}$ .
$\mathrm{f}\mathrm{l}k’$
, $(\sigma_{\theta}, V\theta)$ $(\sigma, V)$ $K_{\theta}$ , $K$- $\iota_{s}$ : $Vrightarrow V_{\theta}arrow V_{s}$
$(s=1\ldots., t)$ ,
$\oplus^{t}\mathrm{H}\mathrm{o}\mathrm{m}_{@}(V_{s},\mathscr{K}_{K_{\theta}}(\mathfrak{p}))\ni(\Phi^{(1)}s=1’\ldots,\Phi 0)\mapsto\Phi$
(1 $\rangle_{\mathrm{O}}$ ,$1+\cdot..+\Phi$O$\rangle_{\mathrm{O}}$ ,$t\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,\mathscr{K}_{K}(\mathfrak{p}))$
. $s=1,$ $\ldots$ , $t$ $\mathrm{H}\mathrm{o}\mathrm{m}_{K_{\theta}}$ ($V_{s},$ $\mathscr{K}$q(p))(7) $\{\Phi_{1}^{(s)}, \ldots,\Phi_{m(\sigma_{l})}^{(s)}.\}$ ,
$\{\Phi_{1}^{(1)}\circ\iota 1$ , ..., $\Phi$ $(\sigma_{1}))\circ l$ 1, ..., $\Phi_{1}^{(l)}\circ\iota_{t}$ , ..., $\Phi$p2,,$)^{\circ\iota_{\ell}}$ }
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ($V,$ $\mathscr{K}$K$(\mathfrak{p})$) . $V^{M}$ $P^{\sigma}$ . $M_{\theta}$ $\mathrm{I}\mathrm{c},\mathfrak{n}\mathrm{c}$
, $\gamma$ $M_{\theta}$- . , $S(\mathrm{o}\mathrm{c})$ ? $M_{\theta}$- , D\in U )
88
$\gamma(D)=\gamma($( $\frac{1}{\# F_{1}}\sum_{a\in F_{1}}a$) D) . $s,$ $s’=1,$ $\ldots,$ $t,$ $i=1,$ $\ldots,$ $m(\sigma_{s’}),$ $j=1$ , . .. , $m(\sigma_{s})$
$\gamma \mathrm{O}\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}\circ\Phi_{j}^{(s\rangle}0\iota_{S}[v_{i}^{(s’)}]=\{$
$\gamma \mathrm{o}\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}\circ\Phi_{j}^{(s)}[(\frac{1}{\# F_{1}}\sum_{a\epsilon F_{1}}a)\otimes v_{i}^{(s)}]$ (s=s’ )
0 (s\neq s’ )
,
(2.2) $P^{\sigma}=\{\begin{array}{lll}P^{\sigma_{1}} 0 \ddots 0 P^{\sigma_{|}}\end{array}\}$
. .
single-petaled $K$- . K- single-petaled
, single-petaled $K$- (Ad, $\mathfrak{X}$ ) .
2.4. $\alpha\epsilon\Sigma$ ($\Sigma_{1}$ !), $X_{\alpha}\in \mathfrak{g}_{a},$ $H\in 0\mathrm{c}$
$\mathrm{a}\mathrm{d}(X_{\alpha}+\theta X_{\alpha})$Od$(Xa+\theta C\alpha)^{2}-2|\alpha|^{2}B(’\alpha’\theta X)a)H=0$ .
. $\alpha(H)=0$ $H$ $\mathrm{a}\mathrm{d}(X_{\alpha}+\theta X_{a})H=0$ . , Killing $\alpha$
$H_{a}\in\alpha$
($\mathrm{a}\mathrm{d}(X_{\alpha}+\theta X_{\alpha})^{2}-2|\alpha|^{2}$B(’$\alpha’\theta X\alpha$ ))H$\alpha=|\alpha|^{2}\mathrm{a}\mathrm{d}$($X_{\alpha}+$ eX$\alpha$)(-X$\alpha+\theta$X$\alpha$) $-$ 21cr $|^{2}$B(X$\alpha$ ’ $\theta X_{a}$)$H_{\alpha}$
$=2|\alpha|^{2}([X_{\alpha},\theta X_{\alpha}]-B(X\alpha’ \theta X_{\alpha})H_{\alpha})$
$=0$ .
2.5. $\mathfrak{g}$ .
(i) $G/K$ Hermite , $J$ $\mathfrak{p}$ $K$- $\mathfrak{p}_{\mathbb{C}}$ $\mathbb{C}$- , $\mathrm{P}\pm$ $J$
$\pm\sqrt{-1}$ . $(\mathrm{p}_{\mathrm{C}})^{M}=a_{\mathbb{C}}\oplus Ja_{\mathbb{C}}$ . 2 K- (Ad, $\mathfrak{p}_{\pm}$)
single-petaled , $W$- $(\mathrm{p}_{\pm})^{M}\simeq 0_{\mathbb{C}}$ ( ).
(fi) $G/K$ Hermite , $K$- (Ad, $\mathfrak{p}_{\mathrm{C}}$ ) single-petaled , $W$- $(\mathrm{P}\mathrm{c})^{M}\simeq a_{\mathrm{C}}$
( ).
. $G=G_{\mathrm{a}\mathrm{d}}$ $(\mathrm{P}\mathrm{c})^{M}$ [Jo, Proposifion4. .
(i) $G/K$ Hemite $G_{\mathrm{a}\mathrm{d}}/(K\cap G_{\mathrm{a}\mathrm{d}})$ Hermite . [Jo] $(\mathrm{p}_{\mathrm{C}})^{M\cap G_{u1}}=$
$\oplus Ja\mathrm{c}$ , $J$ $K$ $\mathfrak{p}\mathrm{c}$ $(\mathrm{p}\mathrm{c})^{M}=0\mathrm{c}\oplus J\mathrm{o}$ c. $K$- $\underline{1\mp}\mathrm{B}-1J2$ : $\mathfrak{p}arrow \mathrm{p}\sim$\pm
2.4 .
(ii) $G/K$ Hermite . $G_{\psi}/(K\cap G_{\mathrm{a}\mathrm{d}})$ Hermite , $J$
$(K\cap G_{\mathrm{a}\mathrm{d}})$- $\mathrm{P}\mathrm{c}=\mathrm{p}_{+}\oplus \mathrm{p}_{-}$ . (i) 2.1 $\dim {}_{\mathrm{C}}\mathrm{H}\mathrm{o}\mathrm{m}_{K\cap G_{u}}$( $\mathfrak{p}_{+},$ $\mathscr{K}$K$(\mathfrak{p})$) $=$
dimc $c$ . , $J$ $K$ $\mathrm{P}\mathrm{c}$ p $K$- ,
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ( $\mathfrak{p}_{\mathrm{C}},\mathscr{K}$K $(\mathfrak{p})$) $arrow \mathrm{H}\mathrm{o}\mathrm{m}_{K\cap G_{A}}(\mathfrak{p}_{+}, \sim K(\mathfrak{p}))$ . 2.1 mc(pc)M $\leq$ $0\mathrm{c}$ .
$(\mathfrak{p}_{\mathrm{C}})^{M}\supset a_{\mathrm{C}}$ $(\mathfrak{p}_{\mathrm{C}})^{M}=\alpha_{\mathrm{C}}$ .
$G_{\mathrm{a}\mathrm{d}}/(K\cap G_{\mathrm{a}4})$ Hermite . [Jo] $(\mathfrak{p}\mathrm{c})^{(M\mathrm{n}G_{u1}\rangle}=0\mathrm{c}$ ,
$(\mathfrak{p}\mathrm{c})^{M}=0\mathrm{c}$ . 2.4 .
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$\mathfrak{g}$ 1 Lie , quasi-spherical K- . $\Sigma_{1}\cap\Sigma^{+}$
$\alpha$ , X\mbox{\boldmath $\alpha$}\in g $B(X_{\alpha}, \theta X_{\alpha})=-\frac{1}{2|}a\mathrm{I}\tau$ , $\mathrm{Z}=\sqrt{-1}X_{\alpha}+\sqrt{-1}\theta X_{\alpha}$
. quasi-spherical $(\sigma, V)$ single-petaled (1.8) $\mathrm{Z}(\mathrm{Z}^{2}-1)V^{M}=0$ .
2.6. $(\sigma, V)$ quasi-spherical K- ,
(i) $\sigma(\mathrm{Z})$ . $e(\sigma)$ .
(ii) dimc $V^{M}=1$ . $v^{\sigma}\in V^{M}\backslash \{0\},$ $\Phi‘\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ( $V,$ $\mathscr{K}$K$(\mathrm{p})$) $\backslash \{0\}$
.
(iii) $V^{\mathrm{Z}-e(\sigma)}$ $\sigma(\mathrm{Z})$ $e(\sigma)$ . $V$ $K$- Hermite $(\cdot, \cdot)_{V}$ $V^{M}$
$(V^{M})^{[perp]}$ , $V^{\mathrm{Z}-e(\sigma)}\not\subset(V^{M})^{[perp]}$ .
(iv) $h= \frac{\alpha^{\mathrm{v}}}{2}+\underline{\mathrm{d}}\dot{\mathrm{m}}\mathrm{p}_{2}\alpha\in S(\alpha \mathrm{c}),$ $\delta$ =dim $\mathfrak{g}_{2a}$ ( $\alpha^{\vee}$ [ $\alpha$ $arrow_{|\alpha|}^{2H}$ ) . $2i+j=|e(\sigma)|$
$i,j$ , $\gamma\circ$ symm $\circ\Phi^{\sigma}[v^{\sigma}]=\det P$ \sigma
(2.3) $[(h+\delta)(h+\delta+2)\cdots(h+\delta+2(i+J)-2)]\cdot[(h+1)(h+3)\cdots(h+2i-1)]$
.
(v) $(\sigma, V)$ K- \Leftrightarrow e(\sigma ) $=0$ . (\sigma , (Ad, $\mathfrak{p}_{\mathrm{C}}$ ) [ K- \Leftrightarrow le(\sigma )l $=1$ .
. 2.3 . $\mathfrak{g}$ . $G=G_{\theta}$ [Kol], [K02]
. $G\neq G_{\theta}$ . $\mathfrak{g}\not\in \mathrm{s}1(2,\mathbb{R})$ quasi-spherical $K_{\theta^{-}}$ $(\sigma, V)$ K-
$V^{M_{\theta}}=V^{M}$ ([K02, Chapter $\mathrm{I}\mathrm{I},$ \S 21) $|$ , $\mathfrak{g}=\mathrm{s}1(2,\mathbb{R}),\mathrm{f}=\mathrm{s}\mathrm{o}(2, \mathrm{R})$ $G=G_{\mathrm{a}\mathrm{d}}$
, $a=\mathrm{A}\mathrm{d}$ (( $-\sqrt{-1}0$)) $F_{1}=$ $\{1,a\}$ . , $\mathrm{Z}=\pm(_{\frac{1}{2}\sqrt{-1}}0$ $- \frac{1}{2}\sqrt{-1}0)$ . $e$
quasi-spherical K- ($\sigma_{e},$ $V$e) $V_{e}=\mathbb{C}$ $\sigma_{e}(\mathrm{Z})=e$ ,
quasi-spherical K- . ($\sigma_{e},$ $V$e) $(V_{e})_{\theta}=1\otimes V_{e}+a\otimes V_{e}$ , K I
$a\otimes V_{e}\simeq V_{-e}$ . $e\neq 0$ $(V_{e})_{\theta}$ $K_{\theta}$- I , (2.2) $P^{\sigma_{l}}=P^{(\sigma_{\ell})_{\theta}}$






\S 1 , ($\sigma$, quasi-spherical $K$- . $\mathscr{F}$ $\mathscr{C}$ ( ), $\wp\infty$ (
), $\mathscr{T}$ ( ) $\mathbb{C}$- ,
(3.1) $\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,\mathscr{F}(\mathrm{p}))$ a $\Phi\vdash\rangle$ ($\varphi:V^{M}\ni v\vdash’\Phi$[v1 $\alpha$) $\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M},F(\alpha))$
. Killing $\mathscr{T}(\mathrm{p})\simeq S(\mathrm{p}\mathrm{c}),$ $\mathscr{T}(\alpha)\simeq S$ (ac) , $\mathscr{F}=\mathscr{T}$ (3.1)
\S 1 $\Gamma_{0}^{\sigma}$ . $\Gamma_{0}^{\sigma}$ (3.1) . :
3.1. $\mathscr{F}=\mathscr{C},\mathscr{C}^{\infty},$ $\mathscr{T}$ $\Gamma_{0}^{\sigma}$ .
81
. $\mathscr{T}=\mathscr{C}$ .
(3.2) $V=V^{M} \oplus\sum V_{\tau}$
#ffiv
M- $V=V|M$ (isotypic component) ,
(3.3) $p^{\sigma}$ : $V=V^{M} \oplus\sum_{\tau\neq \mathrm{t}\mathrm{r}\mathrm{i}\mathrm{v}}V_{\tau}arrow V^{M}$
. $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, \mathscr{C}(\mathfrak{p}))$ . $v\in V$ $H\in \mathrm{Q}$ $\Phi[v](H)=$







$\Gamma_{0}^{\sigma}$ , $V^{M}$ 2 $W$- :
3.2.
$V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}=\{v\in V^{M};\sigma(X_{a}+\theta X_{a})(cr(X_{\alpha}+\theta X_{\alpha})^{2}-2|\alpha|^{2}B$(Xa’ $\theta X\alpha$)$)v=0$ $\forall\alpha\in\sum_{1},$ $\forall Xa\in \mathfrak{g}\alpha\}$,
$V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}=V^{M} \cap\sum\{\sigma(X_{a}+\theta X_{\alpha})$ ($\sigma(X_{O}+\theta X_{\alpha})^{2}-2|\alpha|^{2}B(X_{\alpha},$ $\theta$Xa))V; $\alpha\in\sum_{1},$ $X_{\alpha}\in$ $\}$ .
3.3. $V^{M}=V_{\mathrm{s}\dot{\mathrm{m}}\mathrm{g}1\mathrm{e}}^{M}\oplus V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$ .
. $(\cdot, \cdot)_{V}$ $V$ $K$- Hermite , (3.2) $V^{M}$ $V_{\tau}$
. (VdMou )\perp $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$ $V^{M}$ , $\sigma(X\text{ }+\theta X_{\alpha})$ $(\cdot, \cdot)_{V}$ Hermite
$V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}\subset(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M})^{[perp]}$. $v\in(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M})$ ” . $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$ $V$ M-
$\sum\{\sigma(X_{\alpha}+\theta X_{\alpha})(\sigma(X_{\alpha}+\theta X_{\alpha})^{2}-2|\alpha|^{2}B(X_{\alpha}, \theta X_{\alpha}))V;\alpha\in\Sigma$ 1, $X;\in \mathfrak{g}_{\alpha}$ }
(3.3) , $v’\in V,$ $\alpha\in\Sigma_{1},$ $X_{\alpha}\in \mathfrak{g}_{\alpha}$
$(\sigma(X_{a}+ \mathrm{e}x\alpha)(\sigma(X\alpha+ \mathrm{e}xa)2- 21\alpha|^{2}B(X\alpha’\theta X_{\alpha}))v,v’)_{V}$
$=-(v,\sigma(Xa+\theta \mathrm{f}_{\alpha})(_{\mathrm{C})}(o\mathrm{x}_{e}+\theta \mathrm{C}_{\alpha})^{2}-2|\alpha|^{2}B(X_{\alpha},\theta X_{\alpha}))v’)_{V}$
$=-(v,p^{\sigma}$ ($\sigma(X_{\alpha}+\theta X_{\alpha})(\sigma(X_{\alpha}+\theta X_{\alpha})^{2}-$ 21cr$|^{2}$B(x$\alpha$ ’ $\theta X_{a}))v’$)$)_{V}$
$=0$
, $v\in V_{\Phi}^{M}$ . $V_{s\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}=(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M})^{[perp]}$ .
L2 $(\sigma, V)$ single-petaled VdMoub =0 .
3.4. $\alpha\in\Sigma,$ $v\in V_{\S \mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}$ , X\mbox{\boldmath $\alpha$}\in g
$\sigma$(X$\alpha+\theta$X$\alpha$)($\sigma$(X$\alpha+\theta$X$\alpha$)$2-2|\alpha|^{2}$B(X$\alpha$’ $\theta X$;))$v=0$.
82
. L2 $2\alpha\in\Sigma\backslash \Sigma 1$ . $\mathfrak{g}(\alpha)=\mathfrak{m}+$ $a+ \sum_{\beta\in\Sigma\cap \mathrm{Z}\alpha}\mathfrak{g}$ \beta ’
$\mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha)=[\mathfrak{g}(\alpha), \mathfrak{g}(\alpha)]$ , $\mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha)$ 1 Lie . $\mathrm{f}_{\mathrm{s}\mathrm{s}}(\alpha)=\mathrm{f}\cap \mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha),$ $G_{\mathrm{s}\mathrm{s}}(\alpha)$
$\mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha)$ (analytic subgroup) , $K_{\mathrm{s}\mathrm{s}}(\alpha)=K\cap G_{\mathrm{s}\mathrm{s}}(\alpha),$ $M_{\mathrm{s}s}(\alpha)=N_{K\cap G_{*}.(\alpha)}\mathit{9}JI_{\alpha})$ .
$U(\mathrm{f}_{8S}(\alpha)\mathrm{c})v$ Kss(\mbox{\boldmath $\alpha$}) Iffl $V^{(1)}\oplus\cdots\oplus V(t)$ $v=v^{(1\rangle}+\cdots+v(t)$ .
$M\cap G_{\mathrm{s}\mathrm{s}}(\alpha)=M_{\mathrm{s}\mathrm{s}}(\alpha)$ , $v^{(s)}(s=1, \ldots, t)$ $V^{(s)}$ 0 $\mathrm{A}^{\mathrm{a}}M_{s\mathrm{s}}(\alpha)$- . ,
$M_{\mathrm{s}s}$ (\mbox{\boldmath $\alpha$}) $G_{\mathrm{s}\mathrm{s}}(\alpha)$ $V^{(s)}(s=1, \ldots, t)$ $\mathrm{s}(\alpha)$ “K- ”
( $K_{s\mathrm{s}}(\alpha)-$ ) , \S 2 . $X_{\alpha}\in$ $B(X_{\alpha}, \theta C_{\alpha})=-^{1}\overline{2|}\alpha|\urcorner$
, $\mathrm{Z}=\sqrt{-1}X_{\alpha}+\sqrt{-1}\theta X_{\alpha}$ . $v\in V_{\mathrm{s}\dot{\mathrm{m}}\mathrm{g}}^{M}$1e $\mathrm{Z}(\mathrm{Z}^{2}-1)v=0$ . $\mathrm{Z}\in\zeta_{S}(\alpha)\mathrm{c}$
$\mathrm{Z}(Z^{2}-1)v^{(s\rangle}=0(s=1, . .. , t)$ . 2.6 $(\mathrm{i}\mathrm{i}),(\mathrm{i}\mathrm{i}\mathrm{i}),(\mathrm{v})$ ( $V^{(s)}$ $(s=1, \ldots, t)$
$K_{\mathrm{s}\mathrm{s}}(\alpha)-$ (Ad, p $\cap \mathfrak{g}_{\epsilon \mathrm{s}}(\alpha)\mathrm{c}$ ) $K_{\mathrm{s}\mathrm{s}}(\alpha)-$ . 2.5 2.4
$\sigma(X\mathrm{i}+xX_{2\alpha})$($\sigma$(X$2\alpha+\theta$x2) $-2|2\alpha|^{2}B(X_{2\alpha},\theta X_{2\alpha}$ ))v$(s)=0$, $s=1,$ $\ldots$ , $t$
.
$\mathrm{H}\mathrm{o}\mathrm{m}\mathrm{w}(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}, \mathscr{F}(\alpha))=\{\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}w(V^{M},\mathscr{F}(\alpha));\varphi[v1=0 \forall v\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}\}$
1.3 :
3.5. $ff=\mathscr{C},\mathscr{C}$ \infty , ? . $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}, \mathscr{F}(\alpha))$ $\Gamma_{0}^{\sigma}(\Phi)=\varphi$
$\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}\kappa$($V,\mathscr{F}$ (p)) .
, . 3.1 .
$\mathscr{F}=\mathscr{C}$ . $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{w}(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},\mathscr{C}(a))$ . $v\in V$ $\Phi_{v}\in \mathscr{C}(K\mathrm{x}\alpha)$
(3.5) $\Phi_{v}$(k, $H$) $=\varphi[p^{\sigma}(\sigma(k^{-1})v)](H)$ $(k,H)\in K\cross\alpha$
.
3.6. $k_{1},k_{2}\in K$ $H_{1},H_{2}\in\alpha$ $\mathrm{A}\mathrm{d}(k_{1})H_{1}=\mathrm{A}\mathrm{d}(k_{2})H_{2}$ . $v\in V$
$\Phi_{v}$ (k ,${}_{1}H_{1}$ ) $=\Phi_{v}$ (k2. $H_{2}$).
. $H_{1}$ $H_{2}$ $N_{K}(\alpha)$ ([Hel, Chapter , Proposition 2.2]). (3.5)
$v\in V,$ $k$, $k_{1}\in K,\overline{w}\in N_{K}$(\mbox{\boldmath $\alpha$}), $H\in\alpha$ :
$\Phi_{v}$(k-11k, $\varpi=\Phi_{\sigma}$(k1)v(k, $H$),
\Phi v( , $H$) $=\Phi_{v}$ (k, $wH$) $w:=\overline{w}\mathrm{m}\mathrm{o}\mathrm{d} M\in W$.
:
(3.6) $\Phi_{v}$ (k,11) $=\Phi_{v}$(e, $H$) $H\in\alpha$ , $k\in K^{H},v\in V$.
, $e$ $K$ , $K^{H}$ $K$ $H$ . $H\in\alpha$
, $\lambda_{H}\in V$‘
$\lambda_{H}$ : $V\ni v\mapsto\Phi_{v}(e,H)$
. ($\sigma^{\iota},$ $V$r) $(\sigma, V)$ $K$- , $(\cdot, \cdot)$ $V\mathrm{x}V$ .
$\overline{w}\in N_{K}(\alpha)\cap K^{H}$ $v\in V$
$(\sigma^{*}(\overline{w})\lambda_{H},v)=(\lambda_{H\prime}\sigma(\overline{w}^{-1})v)=\Phi$ -1)v(e, $H$)
$=\Phi_{v}(\overline{w},H)=\Phi_{v}(e,wH)=\Phi_{v}$(e, $H$) $=(\lambda H,v)$ .
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$\overline{w}\in N_{K}(\alpha)\mathrm{n}K^{H}$ $\sigma^{*}(\overline{w})\lambda_{H}=\lambda_{H}$ , $\lambda_{H}\in(V^{*})^{M}$ . , $\alpha\in\Sigma_{1}$ ,
$X_{a}\in \mathfrak{g}_{a},$ $v$ \in V





$=-\varphi$[p$\sigma$($\sigma$(X$\alpha+\theta$X$\alpha$)($\sigma$(X$\alpha+\theta X_{a}$)$2-2|\alpha|^{2}$B(X$\alpha$ ’ $\theta$X$\alpha$))v)1(H)
$=0$
$(\cdot.\cdot p^{\sigma}(\sigma(X_{\alpha}+\theta X_{a})(\sigma(X+\theta\alpha X\alpha)^{2}-2|\alpha|^{2}B(X_{a’\alpha}\theta X))v)\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M})$ . [ $\lambda_{H}\in(V^{*})_{8\mathrm{i}\mathrm{n}\mathrm{g}\mathrm{k}}^{M}$ .
$\Sigma^{H}=\{\alpha\in\Sigma;\alpha(H)=0\}$ , $\alpha\in\Sigma^{H}$ $X\alpha\in \mathfrak{g}\alpha$ $\sigma^{*}(X_{\alpha}+\theta X_{\alpha})\lambda_{H}=0$ .
$B(X_{\alpha}, \theta\subset)=-\frac{1}{2|a|}\tau$ . $\mathrm{Z}=\sqrt{-1}X_{\alpha}+\sqrt{-1}\theta X_{\alpha},\overline{s}_{\alpha}=\exp(\pi\sqrt{-1}\mathrm{Z})$ $4\in N_{K}(0)\cap K^{H}$
. $\sigma^{*}(\overline{s}_{\alpha})\lambda_{H}=\lambda_{H}$ . 3.4 \sigma ’’(Z)(\sigma *( 2-y\lambda H $=0$ $\sigma^{*}(\mathrm{Z})$ 0, $1,$ -1
\lambda H=\lambda H(0 $+\lambda_{H}^{(+)}+\lambda_{H}^{(-)}$
. ,
\sigma *(s-a)\lambda H=\lambda H(0 $+e^{\pi}$ ”\lambda (H+ $+e^{-\pi\sqrt{-1}}$\lambda H(-)=\lambda H(0 $-(\lambda_{H}^{(+)}+\lambda_{H}^{(-)})$
\lambda H=\lambda H(0 , $\sigma^{*}(\mathrm{z}_{d})\lambda_{H}=0$ .
$\sigma^{*}(X)\lambda_{H}=0$ $\forall X\in \mathfrak{t}^{H}.\cdot=\mathfrak{m}+\sum\{\mathbb{R}(X_{\alpha}+\theta X_{\alpha})j\alpha\in\Sigma^{H},X_{\alpha}\in \mathfrak{g}_{\alpha}\}$
. $\mathrm{E}^{H}$ $(K^{H})0$ ,
$K^{H}=(N_{K}(\alpha)\cap K^{H})\cdot$ (K$H$ )0
, $\lambda^{H}$ $K^{H}$- , (3.6) .
3.7. $\mathrm{p}$ $q(k,H)=\mathrm{A}\mathrm{d}(k)H$ $q:K\mathrm{x}\alphaarrow \mathrm{p}$ .
. Killing $B(\cdot, \cdot)$ $\mathrm{p}$ $K$- , $R$
$\alpha_{R}=\{H\in a;B(H,H)\leq R\}$ ,
$\mathfrak{p}R=\{X\in \mathrm{p}jB(X,X)\leq R\}$ ,
, $S\subset K\mathrm{x}\alpha$ $q(S\cap(K\mathrm{x}\alpha_{R}))=q(S)\cap \mathfrak{p}_{R}$ . , $s\cap(K \mathrm{x}\alpha_{R})$
$q(S)\cap \mathrm{p}_{R}$ $\mathfrak{p}$ . $q(S)$ $\mathfrak{p}$
,
3.6 3.7 , $v\in V$ $\Phi_{v}$ $\mathfrak{p}$ $\Phi[v]$ .
$\Phi$ : $v-\rangle$ $\Phi[v]$ $K$- (3.4) . $\Phi$ $\Gamma_{0}^{\sigma}(\Phi)=\varphi$
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ($V,\mathscr{C}$(p)) .
3.5 $\mathscr{F}=\mathscr{C}^{0}$ .
3.8. $\mathrm{k}:\Sigmaarrow \mathbb{C}$ , $W$- . $\xi\in\alpha$
$f\in \mathscr{C}^{\infty}(\alpha)$ $\mathit{9}(\alpha)$ ( ) $\mathscr{T}_{\mathrm{k}}(\xi)$
(3.7) $\hslash(\xi)f(H)=\partial(\xi)f(H)+\sum_{a\epsilon \mathrm{Z}^{+}}\mathrm{k}(\alpha)\alpha(\xi)\frac{f(H)-f(s_{\alpha}H)}{\alpha(H)}$,
. $(\xi)$ $\xi$- $s_{\alpha}\in W$ $\alpha$ .
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3.9. (3.7) ($\mathscr{C}^{\infty}$ 9) . , $w\in W$ $w\mathscr{T}_{\mathrm{k}}(\xi)=$
$\mathscr{T}_{\mathrm{k}}(w\xi)w$ . $\mathscr{T}_{\mathrm{k}}(\xi)$ [Du Dunkl , $\xi,$ $\eta\in\alpha$
$\mathscr{T}_{\mathrm{k}}(\xi)\mathscr{T}_{\mathrm{k}}(\eta)=\mathscr{T}_{\mathrm{k}}(\eta)\mathscr{T}_{\mathrm{k}}(\xi)$ . $\mathrm{k}(\alpha)=$ $\mathrm{k}$
$\mathscr{T}_{\mathrm{k}}$ .
3.10. $L_{\mathrm{p}}$ Euclid $\mathrm{p}$ Laplace . $\{\xi_{1}, \ldots,\xi_{\ell}\}$ $\alpha$ , $\mathscr{B}_{0}=$
$\sum_{i=1}^{t}\mathscr{T}(\xi_{i})^{2}$ . , $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ( $V,$ $\mathscr{C}$\infty (p)), $v\in V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}$ (
$(L_{\mathfrak{p}}\Phi[v])|_{a}=\mathscr{B}_{\alpha}(\Phi[v]|_{\alpha})$ .
. $X\in \mathfrak{p}$ $\mathrm{Y}\in$
$\Phi$[$\sigma$(Y)v1(X) $= \frac{d}{dt}\Phi$ [cr(exp $t\mathrm{Y})v$] $(X)|_{t=0}$
(3.8)
$= \frac{d}{dt}\Phi$[v](Ad(exp $-t\mathrm{Y}$))$|_{t\triangleleft-}=\partial$([X, $Y]$)$\Phi[v](X)$
$H\in\alpha,\alpha\in\Sigma$ $X_{\alpha}\in \mathfrak{g}_{\alpha}$
$\Phi$ [$\sigma$(X$\alpha+$ ex$\alpha$)$2$v](H) $=\partial$( $[H,X_{\alpha}+$ ex$\alpha$l)(1)[$\sigma$(X$\alpha+$ ex$\alpha$)vl(H)
$=\alpha$(H)$\partial$(X$\alpha-\theta X_{a}$)$\Phi$ [$\sigma$(X$\alpha+\theta$X$\alpha$)v1(H)
$= \alpha(H)\frac{d}{dt}\Phi[\sigma(\ + \theta X_{\alpha})v](H+t(X_{\alpha}-\theta X_{a}))|_{t=0}$
$= \alpha(H)\frac{d}{dt}\partial([H+t(X_{\alpha}-\theta X_{\alpha}),X_{\alpha}+\theta X_{\alpha}])\Phi[v](H+t(X_{\alpha}-\theta X_{\alpha}))|_{t=0}$
$(3.9)$
$= \alpha(H)^{2}\frac{d}{dt}\partial(X_{\alpha}-\theta X_{\alpha})\Phi[v](H+t(X_{\alpha}-\theta X_{\alpha}))|_{t=0}$




$\sigma(X_{\alpha}+\theta X_{\alpha})$ $0,$ $\pm|\alpha|\sqrt{\alpha’\theta X\alpha)}$ ( 3.4
). $v-s_{\alpha}v=2(v^{(+)}+v^{(-)})$ ( 3.7 ),
$\sigma$(X$\alpha+xo\mathrm{x}_{e}$)$2v=\sigma(X;+\theta X_{\alpha})2(v^{(+)}+v^{(-)})$
(3.10)
$=2|\alpha|^{2}B(X_{\alpha},\theta X_{\alpha})(v^{(+)}+v("))=|$ cr $|^{2}$B(X$\alpha$ ’ $\theta X_{\alpha}$) $(1-s_{\alpha})v$
. (3.9) (3.10)




, [Dul, Theorem 1.10] $\sum_{j=1}^{t}\mathscr{T}(\xi i)^{2}\Phi[v](H)$ . $\ovalbox{\tt\small REJECT}$
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3.11. $c_{\alpha,-}$ $K$- $F(X)\in \mathscr{C}(\mathrm{p})$
$\int_{\mathrm{p}}F(X)dX=C_{a}\int_{\alpha}.F(H)\prod_{\alpha\epsilon\Sigma^{+}}|\alpha(H)|^{\dim}\mathfrak{g}_{a_{dH}}$.
. [He2, Chapter $\mathrm{I}$ , Theorem 5. 171 . $\text{ }$
3.12. $\varphi\in \mathscr{C}^{\infty}(a),$ $f\in \mathscr{D}(\alpha),$ $\xi\in\alpha$
$\int_{a}(\mathscr{T}(\xi)\varphi)(H)f(H)\prod_{\alpha\epsilon\Sigma^{+}}|\alpha(H)|^{\mathrm{d}\dot{\mathrm{m}}\mathfrak{g}_{\alpha}}dH=-\int_{a}\varphi$ (HX\sim ($\xi$)$f$)
$( \mathrm{o}\prod_{\alpha\epsilon \mathrm{Z}^{+}}|\alpha(H)|^{\mathrm{d}\dot{\mathrm{m}}\mathfrak{g}_{a}}dH$.
. ([Du2, Lemma 2.9] ).
3.13. (3.2) . $\{v_{1}, \ldots, v_{n}\}$ $V$ , $\langle$ $v_{1},$ $\ldots,$ $v_{m’1},$ {$v_{m’+1},$ $\ldots,$ $v$\tilde , { $v_{m+1},$ $\ldots,$ $v$\sim
$V_{\mathrm{s}_{\dot{\mathfrak{B}}^{\mathrm{k}}}}^{M}$, $v_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$ , \Sigma 7 V $V$ . $\{v_{1}^{*}, \ldots,v_{n}^{l}\}$ $\{v_{1}, \ldots, v_{n}\}$
, $\{v\mathrm{i}, \ldots, v_{m}^{*},\},$ { $v_{m+1}^{*},,$ $.$ .o’ $v_{m}^{*}$ }, $\{v_{m+1}^{\mathrm{r}}, \ldots, v_{n}^{*}\}$ $(V^{*})_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M},$ $(V^{*})_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1e}^{M},$ $\sum_{\tau\neq \mathrm{t}\mathrm{r}\mathrm{i}\mathrm{v}}(V^{*})^{7}$
.
. $(\cdot, \cdot)$ $V^{*}\mathrm{x}V$ . $\tau=\mu^{*}$ $((V^{*})^{\tau}, V’)=0$
$V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}\mathrm{e}}^{M}=\{v \epsilon V^{M};(v^{*},v)=0 \forall v^{*}\epsilon(V)_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}\}$ ,
$(V^{1})_{\mathrm{s}\dot{\mathrm{m}}}^{M}$
\tilde
$=\{v^{*}\in(V^{*})^{M};(v^{*},v)=0 \forall v\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}\}$
. 3.3 .
, $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}, \mathscr{C}"(\alpha))$ . $\varphi^{\sim}$ $\Gamma_{0}^{\sigma}(\varphi^{\sim})=\varphi$ $\mathrm{H}o\mathrm{m}\kappa$ ($V,\mathscr{C}$(p))
. 3.9
(3.11) $V^{M}\ni v\vdasharrow$ i\sim $\varphi$ [v] $\epsilon \mathscr{C}^{\infty}$ (a)
$\mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},\mathscr{C}^{\infty}(\alpha))$ . (3.11) $\mathscr{B}_{a}\varphi$
(3.12) $L_{\mathfrak{p}}\varphi[\sim v]=(\mathscr{B}_{a}\varphi)^{\sim}[v_{\rfloor}^{1}$ $\forall v\epsilon V$
. $\varphi^{\sim}[v]\in \mathscr{D}’(\mathfrak{p})$ ( ) $L_{\mathrm{p}}$ .
, (3.12) Weyl
$\varphi^{\sim}[v]\in \mathscr{C}^{\infty}(\mathfrak{p})$ .




(3.13) $\sum_{i=1}^{n}\int_{\mathrm{p}}\varphi^{\sim}[vi]$ $(L_{\mathrm{p}}F_{i})dX= \sum_{i=1}^{n}\int_{\mathrm{p}}(\mathscr{L}_{\alpha}\varphi)\sim$ [vdFi $d\mathrm{X}$
. , $v_{i}^{*}\vdash’ F$i($i\vee-1,$ $\ldots,$ $n\grave{)}$ $F:V^{*}arrow \mathscr{D}(\mathrm{p})$
$\overline{F}$ : $V \ni v^{*}\vdasharrow\int_{K}F[\sigma^{l}(k)v.](\mathrm{A}\mathrm{d}(k)X)dk\in?(\mathrm{p})$
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. $dk$ $K$ . $\overline{F}\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}$ (V‘, $\mathscr{C}^{\infty}(\mathfrak{p})$) , (3.13)
$\int_{K}\sum_{i=1}^{n}\int_{\mathrm{p}}\varphi^{\sim}[\sigma(k)v_{i}](X)$ (LpF $[\sigma^{*}(k)v_{i}^{*}]$)(X) $dXdk$
$= \sum_{j=1}^{n}\int_{K}\int$
p





$= \int_{\mathrm{p}}\sum_{i=1}^{n}\varphi^{\sim}[vi](X)(L_{\mathrm{p}}\overline{F}[v_{i}^{\mathrm{r}}])$ (X) $dX$
=C $\int_{a}\sum_{i=1}^{n}\varphi^{\sim}[v_{i}](H)(L_{\mathrm{p}}\overline{F}[v_{i}^{*}])$(H) $o \prod_{e\in \mathrm{z}*}|\alpha(LO|^{\dim \mathfrak{g}}$adH
=C $\int_{\alpha}\sum_{i=1}^{m’}\varphi[v_{i}](H)(L_{\mathfrak{p}}\overline{F}[v_{i}^{*}])(H)\prod_{a\in \mathrm{Z}^{+}}|\alpha(H)|^{\dim \mathit{9}}$ “dH
. 4 $K$- 3.11 . $\varphi^{\sim}[v_{i}]|_{\alpha}=0(i=$
$m’+1,$ $\ldots,n)$ ( 3.1 ). (3.13)
$c_{\alpha} \int_{a}\sum_{i=1}^{m’}(\mathrm{j}\sim\varphi)[J](H)\overline{F}[v-](L)\prod_{\alpha\epsilon\Sigma^{+}}|\alpha(H)|^{\dim \mathfrak{g}_{a}}dH$
, (3.14) . , 3.12 3.10
$\int_{a}$(j\sim $\varphi$) [vi](H)$\overline{F}$Tv7](H) $\prod_{\alpha\in\Sigma^{+}}|\alpha(E)|^{\dim \mathfrak{g}_{\alpha}}dH=\int_{a}\varphi$ [vi](H)j\sim ( $\overline{F}$tv71 $|$ .)(H) $\prod_{\alpha\epsilon\Sigma^{+}}|\alpha(H)|^{\dim \mathfrak{g}_{a}}dH$
$= \int_{a}\varphi$[$v$i](H) $(L_{\mathrm{p}} \overline{F}[v_{j}^{*}])(H)\prod_{\alpha\epsilon\Sigma\dagger}|\alpha(H)|^{\dim \mathfrak{g}_{\alpha}}dH$
. $\mathscr{F}=\varphi\infty$ 3.5 .
$\mathscr{F}=\mathscr{T}$ 3.5 $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{1\mathrm{V}}(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}, \mathscr{T}(\alpha)),$ $\Phi=\varphi^{\sim}$ . $v\in V$
$\Phi[v]\in \mathscr{T}(\mathrm{p})$ , $\varphi[v]$ $j$ . ,
(3.5) \Phi [v](Ad(k) $=\Phi_{v}(k,H)(k\in K, H\in \mathfrak{g})$ $\Phi[v]$ $j$
. 0 $\mathscr{C}^{\infty}$ . 3.5
.
3.14. 3.5 , 3.4 \S 2 . $V_{\epsilon \mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M},$ $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$
3.2
$V_{8\mathrm{i}\mathrm{n}\mathrm{g}_{\mathrm{e}}}^{M}=\{v\in V^{M};\sigma$(X$\alpha+\theta$X$\alpha$)($\sigma$(X$\alpha+\theta$X$\alpha$)$2-2|\alpha$l2B(X$\alpha$ ’ $\theta$X$a$))$v=0$ $\forall\alpha\in\Sigma$ , $\forall X_{\alpha}\in \mathfrak{g}_{\alpha}\}$,
$V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}=V^{M} \cap\sum\{\sigma(X_{\alpha}+\theta X_{\alpha})(\sigma(X_{\alpha}+\theta X_{\alpha})^{2}-2|\alpha|^{2}B(X_{\alpha},\theta X_{a}))V;\alpha\in\Sigma,$$X_{\alpha}\in \mathfrak{g}_{a}\}$
( 3.4 ), 3.5 .
1.3 , .




$S(0_{\mathbb{C}})\simeq \mathscr{P}(\alpha)$ $f\in S$ ( ) $W\cap S(\alpha_{\mathrm{C}})\iota\iota_{\mathrm{C}}$ (f) $\alpha$ W-
, $\mathscr{K}_{W}$(a) .
3.16.
$S(0_{\mathbb{C}})^{W}\otimes \mathscr{K}_{W}(\alpha)arrow s$ O )
$W$- . , $W$- $\mathscr{K}_{W}(\alpha)\simeq \mathbb{C}[W]$ .
(3.15) $\mathrm{H}\mathrm{o}\mathrm{m}_{W}$(VM, $S(\alpha \mathrm{c})$ ) $\simeq d\otimes \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{w}$ ( $V^{M}$ , $W(\alpha)$ ) $\simeq d^{\oplus m(\sigma)}$ m(\sigma )=din$1$c $V^{M}$
.
. [He2, Chapter $\mathrm{m},\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}3.4$] . $\mathrm{o}$
3.15 :
3.17. $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, S(\mathrm{P}\mathrm{c}))$ $v\in V^{M}$ $\Gamma_{0}^{\sigma}(\Phi)[v]\in$ $(\alpha)$ .
$v\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$ $\Gamma_{0}^{\sigma}(\Phi)[v]=0$ .
. 3.10 . $L \text{ }=\sum_{i=1}^{t}\partial(\xi_{i})^{2}$ $\text{ }$ . $(3.8)$ (3.9) $v\in V$
, $v\in V,$ $\alpha\in\Sigma_{1},$ $X$\mbox{\boldmath $\alpha$} $\epsilon \mathfrak{g}_{\alpha}$ (3.9)
$\Phi$ [$\sigma$($X$; $+\theta$X$\alpha$)($\sigma$(\sim ($\alpha+6$ $\mathrm{C}_{\alpha})^{2}-2|\alpha|^{2}B(X_{\alpha},\theta X_{\alpha})$ )$v$] $(E)$
$=\alpha(H)^{2}\partial(X_{\alpha}-\theta X_{\alpha})^{2}\Phi[\sigma(X_{\alpha}+\theta X_{a})v](H)$
$+2\alpha(H)B(X_{\alpha},\theta X_{\alpha})\partial(H_{\alpha})\Phi[\sigma(X_{\alpha}+\theta X_{\alpha})v](H)-2|\alpha|^{2}B(X_{\alpha},\theta X_{\alpha})$ \Phi [\sigma (X $\alpha+\theta I_{\alpha}$)$vJ(H)$
$=\alpha$(LO$2\partial$(X$\alpha-\theta$X$\alpha$ )$2\Phi$[$\sigma$(X$a+\theta$X$\alpha$ )v](H)
$+2 \alpha(H)B(X_{\alpha},\theta X_{\alpha})\frac{d}{dt}\Phi[\sigma(X_{\alpha}+\theta X_{\alpha})v](H+tH_{\alpha})|_{t=0}$
$-2\alpha$(H)l$\alpha$12B$(\sim,\theta X_{\alpha})\partial$ (X$\alpha-\theta X_{a}$)$\Phi$ [v](H)
$=\alpha$(H)$2\partial$(X$\alpha-\theta X_{\alpha}$)$2\Phi$ [$\sigma(\sim+\theta X_{a}$)v](H)
+2 $(H)B$($X_{\alpha},\theta$X$a$) $(|\alpha|^{2}\partial(X_{a}-\theta X_{a})\Phi$[v](H) $+\alpha$(LO$\partial$(h $\alpha$) $\partial$(X$\alpha-\theta X_{\alpha}$)$\Phi$ [$v]$ (5))
-2 $(\mathrm{f}\mathrm{f}\mathrm{i}|\alpha|^{2}B(X_{\alpha},\theta X_{\alpha})\partial$ (X$\alpha-\theta X_{a}$)$\Phi[v]$ (H)
$=\alpha$(H)2 $(\partial(X_{\alpha}-\theta X_{\alpha})^{2}\Phi[\sigma(X_{a}+\theta X_{\alpha})v](H)+2B(\mathrm{X}_{\alpha},\theta X_{\alpha})\partial(H_{\alpha})\partial(X_{\alpha}-\theta X_{\alpha})\Phi[v](H))$
.
$\Phi$[$\sigma$(X$\alpha+\theta$X$\alpha$)($\sigma$(X$a+\theta$X$oe$)$2-2|\alpha|^{2}$B($X$;, $\theta$X$\alpha$))v] $|_{\alpha}$
$=\Phi$[p$\sigma$($\sigma$(X$\alpha+\theta$X$\alpha$)($\sigma$(X$\alpha+\theta$X$\alpha$)$2-21\alpha|^{2}$B(X$a$ ’ $\theta$X$\alpha$))v)] $|_{\mathrm{Q}}\in\alpha^{2}\mathscr{T}(\alpha)$
. 0 $\alpha^{2}\mathscr{T}(\alpha)$ L
$\Gamma_{0}^{\sigma}(\Phi)[p^{\sigma}(\sigma(X_{\alpha}+\theta X_{a})(\sigma(X_{\alpha}+\theta X_{\alpha})^{2}-2|\alpha|^{2}B(X_{\alpha},\theta X_{\alpha}))v)]=0$
. $\square$
K- :
3.18. $K$- $(\sigma, V)$ quasi-single-petaled , $V_{\dot{u}\ovalbox{\tt\small REJECT}}^{M}\neq 0$ .
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3.19. quasi-single-petaled K- .
. $(\sigma, V)$ quasi-single-petaled 3.5 $\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}$ (VM, $\mathscr{K}_{w}(\alpha)$ )
$\Gamma_{0}^{\pi}(\Phi)=\varphi$ $\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,S(\mathrm{P}\mathrm{c}))$ . $W$- $\varphi$ $W$ ( $r$
) ([He2, Chapter $\mathrm{I}\mathbb{I},\mathrm{T}\mathrm{h}\mathrm{e}\mathrm{o}\mathrm{r}\mathrm{e}\mathrm{m}3$ .6]), $\Gamma_{0}^{\sigma}$ , $v\in V$
$\Phi[v]$ $r$ . $\Phi$ $V$ { $F\in S(\mathrm{P}\mathrm{c});\mathrm{d}$eg $F\leq r$}
. $\mathrm{o}$
4Harish-Chandra
1.4 . Hecke . [Lu]
.
4.1. $\mathrm{k}:\Sigma 1arrow \mathbb{C}$ , $\mathbb{C}$ $\mathrm{H}_{\mathrm{k}}$ :
(i) $\mathbb{C}$- $\mathrm{H}_{\mathrm{k}}\simeq S(a\mathrm{c})\otimes \mathbb{C}[W]$ .
(i) $s$ ( ) $arrow \mathrm{H}_{\mathrm{k}}$ , $f\daggerarrow f$ \copyright 1 $\mathbb{C}[W]arrow \mathrm{I}\mathrm{I}_{\mathrm{k}},w$ \vdash ’ $1\otimes w$ .
(iii) f\in S( ) $w\in W$ @1) $\cdot(1\otimes w)=f\otimes w$ .
(iv) $\alpha\in$ $\xi\in 0\mathrm{c}$ $(1\otimes s_{\alpha})\cdot(\xi\otimes 1)=s_{a}(\xi)\otimes s_{a}-\mathrm{k}(\alpha)\alpha(\xi)$ .
$\mathrm{H}_{\mathrm{k}}$ $(a_{\mathbb{C}},\text{ },\mathrm{k})$ Hecke .
4.2. (ii) $S(a\mathrm{c})$ $\mathbb{C}[W]$ $\mathrm{H}_{\mathrm{k}}$ . (iv)
(4.1) $s_{\alpha}\cdot\xi=s_{\alpha}(\xi)\cdot s_{\alpha}-\mathrm{k}(\alpha)\alpha(\xi)$ $\forall\alpha\epsilon\text{ }\forall\xi\epsilon \mathrm{C}$
. \S 1 $\mathrm{H}_{\mathrm{k}}$ $S(0_{\mathrm{C}})^{W}$ ([Lu], [Ch], $[\mathrm{O}\mathrm{p}1$).
(4.2) $\mathrm{k}(\alpha)=\mathrm{d}\mathrm{i}.\mathrm{m}\mathfrak{g}_{\alpha}+2$ $\lim$ $\mathfrak{g}$2
, $\mathrm{k}$ $\mathrm{H}_{\mathrm{k}}$ <. I{ $(\mathfrak{n}, \alpha)$ .
$\mathrm{H}$- SH( ) \S 1 (1.9) .
4.3. $\alpha\epsilon\text{ },$ $\alpha^{\mathrm{v}}=\prec_{\mathrm{M}}^{2H},$ $\alpha(\alpha)=$ { $H\epsilon\alpha$ ;\mbox{\boldmath $\alpha$}( =0} ,
$S_{\mathrm{H}}(\alpha \mathrm{c})=S(\alpha(\alpha)\mathrm{c})\cdot \mathbb{C}$ [ $(\alpha$’ $)2$ l $\oplus S(\alpha(\alpha)\mathrm{c})\cdot \mathbb{C}[(\alpha^{\vee})2]$ ($\alpha^{\vee}+$ dim $\mathfrak{g}_{\alpha}+$ 2dixn $\mathfrak{g}$2$a$ )
$S_{\mathrm{H}}(\mathrm{o}\mathrm{c})$ $s_{\alpha}\in \mathrm{H}$ $+1,$ $-1$ .
. (4.1)





$\xi\in\alpha(\alpha)$ $s_{a}\cdot\xi=\xi$ . s .
4.4. $s_{\mathrm{H}(a\mathrm{c}}$) $W$- $S_{\mathrm{H}}(\alpha_{\mathrm{C}})\simeq S(0_{\mathrm{C}})$ (\S 1 ) $S(a_{\mathbb{C}})^{W}$ .
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quasi-spheric K- $(\sigma, V)$ \leq 1 $\Gamma^{\sigma}$ . (1.3)
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))=\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ( $V$, symm(S $(\mathfrak{p}_{\mathbb{C}}))$ ) $\oplus \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}})\mathrm{f}_{\mathrm{C}})$.
. , $\{U_{d(\mathfrak{g}\mathrm{c}})\}_{d=0}^{\infty}$ $U(\mathfrak{g}\mathrm{c})$ $l1,$ $\{\mathrm{S}^{d}(\mathrm{p}_{\mathrm{C}})\}_{d=0}^{\infty},$ $\{$Sd $(0_{\mathrm{C}})\}_{d=0}^{\infty}$ $S(\mathfrak{p}_{\mathbb{C}}),$ $S(0_{\mathbb{C}})$
,
(4.3) $\gamma\circ \mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}(F)-\mathit{7}\mathrm{o}(F)\in\sum_{i=0}^{d-1}S^{i}$0$a_{\mathrm{C}}$) $\forall F\in S^{d}(\mathfrak{p}_{\mathrm{C}})$
. 3.1 :
(4.4) $0arrow$ Hom$K(V, U(\mathfrak{g}\mathrm{c})\mathrm{k})arrow$ Hom$K(V, U(\mathfrak{g}\mathrm{c}))arrow$ Homc$(V^{M},s_{\mathrm{H}(a\mathrm{c}}))\Gamma$ .
1.4 2 :
4.5. $v\in V_{\dot{\varpi}\mathrm{n}\mathrm{g}_{1}\mathrm{e}}^{M}$ . $\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$ $w\in W$
(4.5) $\mathrm{F}"(\Psi)[wv]=w"(\Psi)[\mathcal{V}]$
. $w$ $s_{\mathrm{H}}(a_{\mathrm{C}})$ .
. $v\in V_{\mathrm{s}\dot{\mathrm{m}}}^{M}$gl . $w\triangleright$– $\text{ }\alpha\in$ 3.4 $\mathfrak{g}(\alpha),$ $\mathfrak{g}_{s\mathrm{s}}(\alpha),$ $\mathrm{f}_{Sl}(\alpha),$ $G_{8\}(\alpha)$ ,
$K_{\mathrm{S}S}(\alpha),$ $M_{8S}$ (\mbox{\boldmath $\alpha$}) .
$\theta(\alpha)=\mathfrak{g}(\alpha)$ ,
$\mathfrak{n}_{\alpha}=\sum_{\beta\in\Sigma^{+}\backslash \mathrm{Z}\alpha}\mathfrak{g}_{\theta}$
, $\mathrm{f}_{\alpha}=\sum\{\mathbb{R}(X_{\beta}+\theta X_{\beta});\beta\in\Sigma\backslash \mathrm{Z}\alpha,X_{\beta}\in u\mathrm{I}$ .
,
$\gamma_{\alpha}$ : $U(\mathfrak{g}_{\mathrm{C}})=$ ( $(\mathfrak{n}_{\alpha})_{\mathbb{C}}U(\mathfrak{g}_{\mathrm{C}})+U(\mathfrak{g}_{\mathbb{C}})(\mathrm{I}_{\alpha})_{\mathrm{C}}+U(\mathfrak{g}_{\mathrm{C}})3$ ($\alpha$)c) $\oplus U$( $\alpha$( $\alpha$)C $+\mathfrak{g}$J$\alpha$)c) $arrow U$( $\alpha$($\alpha$)C $+\mathfrak{g}_{\aleph}$($\alpha$)c)
$K_{\mathrm{s}\mathrm{s}}(\alpha)$- , $\gamma\circ\gamma_{\alpha}=\gamma$ . $U(\S_{\mathrm{s}}(\alpha)_{\mathrm{C}})v$ Ks’(\mbox{\boldmath $\alpha$}) O $V^{(1)}\oplus\cdots\oplus$
$V^{(t\rangle}$ $v=v^{(1)}+\cdots+v^{(t)}$ . xa\in g $B(X_{\alpha}, \theta X_{\alpha})=-_{2|}=_{\alpha\downarrow}^{1}$
Z= $\sqrt$-1X $+\sqrt{-1}\theta X_{\alpha}$ , $\mathrm{Z}(\mathrm{Z}^{2}-1)v=Z(\mathrm{Z}^{2}-1)v^{(1)}+\cdots+\mathrm{Z}(\mathrm{Z}^{2}-1)v^{(t)}=0$ $s=1,$ $\ldots,$ $t$
$\mathrm{Z}(\mathrm{Z}^{2}-1)v^{(s)}=0$ . $v^{(s\rangle}$ $V^{(s)}$ $M_{\mathrm{s}s}(\alpha)$- $V^{s)}$ s $\mathrm{g}\mathrm{l}\mathrm{e}$-petaled $K_{\mathrm{s}\mathrm{s}}(\alpha)-$
. $\mathfrak{p}\cap \mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha)$ $K_{\mathrm{a}\mathrm{s}}(\alpha)$ - $\mathscr{K}_{a}$ , $\Psi^{(s)}\in \mathrm{H}\mathrm{o}\mathrm{m}_{K_{\mathrm{g}}(a)(V^{(s)}}$ , symm(4)$)$ \{0)
1 . , $S_{\alpha}=\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}(\mathrm{S} (\mathfrak{p}_{\mathrm{C}}\cap \mathfrak{g}_{\mathrm{s}s}(\alpha)_{\mathrm{C}})^{K_{\mathrm{B}}(a)})$ . $\mathrm{H}\mathrm{o}\mathrm{m}_{K_{u}(a)(\mathrm{W}^{s)},U(\alpha(\alpha)}\mathrm{c}+\mathfrak{g}_{\mathrm{s}s}$ (\mbox{\boldmath $\alpha$})c))
$s$
$V^{(s\rangle}\mathrm{c}arrow Varrow U(\mathfrak{g}_{\mathrm{C}})arrow U(\alpha(\alpha)_{\mathrm{C}}+\mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha)_{\mathrm{C}})\Psi\gamma_{\alpha}$
,
$\mathrm{H}_{\mathrm{o}\mathrm{m}_{K_{\mathrm{r}(\alpha)(V^{(s)},U(\alpha(\alpha)_{\mathrm{C}}+\mathfrak{g}_{s\mathrm{s}}(\alpha)_{\mathrm{C}}))\simeq \mathrm{H}\mathrm{o}\mathrm{m}_{K_{u(a)(V^{(s)},U(\mathfrak{g}_{\mathfrak{B}}(\alpha)_{\mathrm{C}}))\otimes S(\alpha(\alpha)_{\mathrm{C}})}}}}}$ ,
$\mathrm{H}_{\mathrm{o}\mathrm{m}_{K_{\mathrm{r}(\alpha)(V^{(s)},U(\mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha)_{\mathrm{C}}))\simeq \mathrm{H}\mathrm{o}\mathrm{m}_{K_{\mathrm{g}}(a)}(V^{(s)}}}}$ , $U(\mathfrak{g}_{\epsilon \mathrm{s}}(\alpha)_{\mathrm{C}})\mathrm{f}_{u}(\alpha)_{\mathrm{C}})\oplus \mathrm{H}\mathrm{o}\mathrm{m}_{K_{u}(\alpha)(v^{(s)}}$, symm(A,)$)$ $\otimes S_{\alpha}$ ,
$\mathrm{H}\mathrm{o}\mathrm{m}_{K_{\mathrm{B}}(a)}$( $V^{(s\rangle}$ , symm(4)) $=\mathbb{C}\Psi$0)
, $fi,$ $\ldots,f_{j}\in S(\alpha(\alpha)_{\mathrm{C}})$ $D_{1},$
$\ldots$ , Dj\in S s-\Psi (s)(Dlfl+ $\cdot$ .. $+Djfj$) $\in$





. $V^{(s)}$ $(s=1, \ldots, l)$ $K_{\mathrm{s}\mathrm{s}}(\alpha)-$ (Ad, p \cap gs8(\mbox{\boldmath $\alpha$}) ) $K_{\mathrm{s}\mathrm{s}}(\alpha)$ - .
$K_{\mathrm{s}\mathrm{s}}(\alpha)-$ , $s_{a}v^{(s)}=v^{(s\rangle}$ , 2.6 (iv), (v) $\gamma(\Psi^{(s)}[v^{(s)}])$ .
4.3 $s_{\alpha}\Gamma^{\sigma}(\Psi)[p^{\sigma}(v^{(s)})]=\mathrm{I}^{\sigma}(\Psi)[p^{\sigma}(v^{(s)})]$ . { (Ad, pc\cap gss(\mbox{\boldmath $\alpha$})c)}
$K_{\mathrm{s}\mathrm{s}}(\alpha)-$ , 2.6 (iv), (v) $\gamma(\Psi^{0)}[v^{(s)}]^{\backslash })$ $\alpha^{\vee}+\dim$ $+2$ $\dim \mathfrak{g}_{2\alpha}$
, 4.3 s\acute ( )[p\sigma (v0))] $=-\Gamma^{\sigma}(\Psi)[p^{\sigma}(v^{(s)})]$ $\mathrm{A}\mathrm{a}$ . , 2.5 $s_{\alpha}v^{(s)}=-v^{(s)}$
. r‘( [p\sigma (sav(s))] $=s_{\alpha}\Gamma^{\sigma}(\Psi)[p^{\sigma}(v^{(s)})]$ $(s=1, \ldots,j)$ :
F‘( )[s\mbox{\boldmath $\alpha$}v] $=\Gamma‘(\Psi)$ [$p^{\sigma}(s_{\alpha}v^{(1)}+\cdots$ +s\mbox{\boldmath $\alpha$}v(t))]=s ( $[v]$ $\mathrm{A}\mathrm{a}$ . $\alpha\in\text{ }$ ,
$w\in W$ (4.5) . $\square$
$\alpha\in$ , 4.5 . 2.6 (i) quasi-spherical $K_{\mathrm{s}s}(\alpha)-$
$(\sigma’, V’)$ $\sigma’(Z)$ $e(\sigma’)$ . $K_{s\mathrm{s}}(\alpha)$ - $U(\mathrm{k}(\alpha)_{\mathrm{C}})V^{M}$
quasi-spherical . , $v\in V^{M}$ ,
$v=v^{(1)}+v^{(2\rangle}+\cdots$ $v^{(s)}$ $(s=1,2, ...)$ $M_{\mathrm{s}\mathrm{s}}(\alpha)$ . $K_{\epsilon \mathrm{s}}(\alpha)-$
$U(\mathrm{f}_{\mathrm{s}\mathrm{s}}(\alpha)\mathrm{c})V^{M}=V101\oplus V[1]\oplus\cdots\oplus V1k]$
. , $V_{[s]}$ $(s=1, \ldots, k)$ $|e(d)|=s$ $K_{S8}(\alpha)-$ $(\sigma’, V’)$ $K_{\mathrm{o}\mathrm{s}}(\alpha)-$
.
4.6. $p^{\sigma}(V_{[0\dot{]}}^{M(a)})\cap p^{\sigma}(V_{[1]}^{M_{u}(\alpha)})=0,$ $p^{\sigma}(V_{[2]}^{M_{u}(a\rangle}+\cdots$ +V[Mklr(\mbox{\boldmath $\alpha$}))\subset VdMoubl .
(4.6) $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1e}^{M}=(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}\cap p^{(F}(V_{\{0]}^{M_{u}()}")\oplus V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}10}^{M}\cap p^{\sigma}(V_{[1]}^{M_{u}()}"))+p‘(v\sim\tau(\alpha)+\cdots+V_{[k]}^{M_{\infty}(\alpha)})$
.
. 2.6 (ii), (iii)
$V^{M}\subset V_{[0]}^{M_{\mathrm{w}}(\alpha)}\oplus V_{[1]}^{M_{\mathrm{r}}(a)}\oplus\cdots\oplus V_{[k]}^{M_{\infty}(\alpha)}$
, $V_{l\mathrm{i}\mathrm{n}\phi}^{M}\subset V_{[01}^{M_{u}(\alpha)}\oplus V_{[11}^{M_{u}(\alpha)}$. (., $\cdot$)V $V$ $K$- Hermite 3.3 $V_{\mathrm{s}\ddagger \mathrm{n}\mathrm{g}\mathrm{k}}^{M}$
$V^{M}$ (V8M‘tn )\fallingdotseq t $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1}^{M}$ .
$(V_{\mathrm{s}\infty \mathrm{e}}^{M}.,p^{\sigma}(V_{[2]}+ \cdot..+V_{[k1}))_{V}=(V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}, V_{[2]}+\cdot\cdot$ . $+V[k1)V\subset$ ($V_{[0]}+V$I1 $\mathrm{J}$ , $V_{[2]}+\cdot..+1$ $[k]$ )$V=\{0\}$
$p^{\sigma}(V_{[2]}+\cdots+_{k]})\subset(V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M})^{[perp]}=V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$ . , 2.6 (v) 2.5 s $V_{[0]}^{M_{\mathrm{r}}(\alpha)},$ $V_{[1]}^{M_{\mathrm{n}}(a)}$
$+1,$ $-1$ , $p^{\sigma}$ : $Varrow V^{M}$ $W$- $s_{\alpha}$ $p^{\sigma}(V_{[0]}^{M_{\mathrm{r}}(\alpha)})$ $p^{\sigma}(V_{[1]}^{M(\alpha)})$
$+1,$ $-1$ . VdM$\circ$ubl \cap p\sigma (V[0]+V[ll)=VdM$\circ$uble\cap p\sigma (V[M0]u(a $+V_{[1]}^{M_{u}()}‘$) $s_{\alpha}$
, $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}\cap p‘(V_{[0]}^{M_{u}()}")\oplus V_{\mathrm{d}o\mathrm{u}\mathrm{b}\mathit{2}}^{M}\cap p^{\sigma}(V_{[1]}^{M_{\mathrm{r}}()}")$ .
$V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}=V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}\cap p^{\sigma}$($V_{[0]}+\cdots+$ $k]$ )
$=V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}\cap p^{\sigma}(V_{[0]}+V_{[1]})+p^{\sigma}$ ($V_{[2]}+\cdots+$ l[k$\mathrm{l}$)
$=(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}\cap p\sigma$(V$[0]M_{u}(a))\oplus V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}\cap p^{\sigma}(V_{[1]}^{M_{\mathrm{r}}(}")))+p\sigma$(V[2]”$(\alpha)+\cdot..+V_{[k}^{M}$] $(”))$ . $\square$
1.4 2 :
4.7. $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}\neq 0$ , $v\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M},$ $w$ \in W $\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$ (4.5)
.
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. $V_{12]}+\cdots+$ Kk1 0 $\alpha\in$ . $V_{[s]}\neq 0$ $s$
$(2\leq s\leq k)$
$V_{1s\mathrm{J}}$ $K_{\mathrm{s}},(\alpha)$ - $V_{0}$ , V0Mss(“ 0 $\triangleright v_{0}$ .
$p^{\sigma}(v_{0})\neq 0$ . $K_{\mathrm{s}\mathrm{s}}(\alpha)$ - U(f (\mbox{\boldmath $\alpha$}))VM $=V^{(1)}\oplus V^{(2)}\oplus\cdots$ , $(\cdot, \cdot)_{V}$
, $V^{(1)}=V_{0}$ . $v\in V^{M}$
$v=v^{(1)}+v^{(2)}+\cdots$ , $v^{(s)}$ $(s=1,2, . ..)$ $M_{s\mathrm{s}}(\alpha)$
. $U(\mathrm{f}_{\mathrm{s}\mathrm{s}}(\alpha)_{\mathbb{C}})V^{M}$ $V^{M}$ , 1 $v\in V^{M}$ $v^{(1\rangle}\neq 0$ ,
dimc $V_{0}^{M_{\mathrm{s}}()}"=1$ 0 $c$ $v^{(1)}=cv_{0}$ . $(\cdot, \cdot)_{V}$ $V$ $K$- Hermite
$(v,p^{\sigma}(v_{0}))_{V}=(v, v_{0})_{V}=(v^{(1)}, v_{0})_{V}=c(v_{0}, v_{0})_{V}\neq 0$ $p^{\sigma}(v_{0})\neq 0$ .
$\varphi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}$ (VM, S( )) $\varphi[p^{\sigma}(v_{0})]\neq 0$ . 3.1, (2.1), (3.15), $\Gamma_{0}^{\sigma}$
, 0 $a\in d$ $a\cdot \mathrm{H}\mathrm{o}\mathrm{m}_{W}$( $V^{M}$ ,S( )) $\subset\Gamma_{0}^{\sigma}$ (HomK$(V,S$ (pc))).
$\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,S(\mathfrak{p}_{\mathrm{C}}))$ $\Gamma_{0}^{\sigma}(\Phi)=a\cdot\varphi$ , $\Psi=\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}$ $\circ\Phi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}}))$ .




$\mathscr{K}_{\alpha}$ 4.5 . $\Psi^{0}\in \mathrm{H}\mathrm{o}\mathrm{m}_{K_{n}(\alpha)}$($V_{0}$ , symm(4)) $\backslash \{0\}$
, $\mathrm{H}\mathrm{o}\mathrm{m}_{K_{u}(\alpha)}(V_{0}, U(a(\alpha)_{\mathrm{C}}+\mathfrak{g}_{8\mathrm{S}}(\alpha)_{\mathrm{C}}))$ 0
$V_{0}\mathrm{L}arrow Varrow U(\mathfrak{g}_{\mathrm{C}})arrow U$($\alpha(\alpha)_{\mathrm{C}}+\Psi\gamma_{\alpha}$ $(\alpha)_{\mathrm{C}}$)
, 4.5 , $f1,$ $\ldots,f_{j}\in S(\alpha(\alpha)\mathrm{c})$ $D_{1},$ $\ldots$ , Dj\in S
?$0^{-}\Psi^{0}$ ($D_{1}$ $+\cdots$ +Dj$f_{j}$) $\in \mathrm{H}o\mathrm{m}\mathrm{g}_{r}$( ) $(V0, U(\alpha(\alpha)_{\mathrm{C}}+\mathfrak{g}_{\mathrm{s}\mathrm{s}}(\alpha)_{\mathrm{C}})\mathrm{f}_{\mathrm{s}\mathrm{s}}(\alpha)_{\mathbb{C}})$ .
$\gamma(\Psi[v_{0}])=\gamma(\Psi_{0}[v_{0}])=\gamma$ (N 0[v0]). $(\gamma(D_{1})f_{1}+\cdots+\gamma(D_{j})f_{j})$,
$\gamma$(D1)f1 $+\cdot..+\gamma$(DD$f_{j}\in S(\mathrm{o}(\alpha)_{\mathbb{C}})\cdot \mathbb{C}[(\alpha^{\mathrm{v}})^{2}]$
, 2.6 (iv) , $2i+j=s\geq 2$ $i,$ $j$ $\gamma(\Psi^{0}[v_{0}])$
(4.7) $[(h+\delta)(h+\delta+2)\cdots(h+\delta+2(i+j)-2)]\cdot[(h+1)(h+3)\cdots(h+2i-1)]$
( $h= \frac{\alpha^{\mathrm{v}}}{2}+$–$\dim \mathfrak{g}_{\alpha}\in s$ ( ), $\delta=\dim \mathfrak{g}_{2\alpha}$). $\gamma(\Psi^{0}[v_{0}])$ , $\frac{1}{(h+\Phi}\gamma(\Psi^{0}[v_{0}])\not\in \mathbb{C}[(\alpha^{\mathrm{V}})^{2}]$
,
$\gamma(\Psi[v_{0}])=\Gamma^{\sigma}(\Psi)[p^{\sigma}(v_{0})]\not\in S(\alpha(\alpha)\mathrm{c})\cdot \mathbb{C}$[(o’)2l $\cup S(\alpha(\alpha)_{\mathrm{C}})\cdot \mathbb{C}$[(r$\mathrm{v}$ )$2$ ]($a’+$ dim $\mathfrak{g}_{a}+2\dim \mathfrak{g}$ 2$\alpha$).
4.3 s’(\Psi )[p\sigma (v0)]\neq \pm ( )[p\sigma (v0)]. $v0\in V_{0}^{M_{u}(\alpha)}$ , $\mathrm{m}\mathrm{c}$ $V_{0}^{M_{u}(\alpha)}=1$
$s_{\alpha}v_{0}=\mathrm{f}v_{0}$, $s_{\alpha}p^{\sigma}(v_{0})=\pm p^{\sigma}(v_{0})$ .
4.8. $s_{\alpha}p^{\sigma}(v_{0})=(-1)^{s}p$\sigma (v0) . , \Phi 0\in HomKu( )(V0, $\mathscr{K}_{\alpha}$) $\Psi^{0}=\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}$ $\circ\Phi^{0}$






4.9. $\psi\in \mathrm{H}\mathrm{o}\mathrm{m}W(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},S_{\mathrm{H}}(0_{\mathrm{C}}))$ $\mathrm{P}(\Psi)$ $=\psi$ $\epsilon \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$
.
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$V’\subset V^{M}$ $W$- . $\iota_{V}^{\#}$,
$\mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(V^{M}, S_{\mathrm{H}}(0_{\mathrm{C}}))\ni\psi-,$ $\psi|V’\in \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(V’, S_{\mathrm{H}}(0_{\mathbb{C}}))$
$\mathrm{H}\circ \mathrm{m}_{W}(V^{M},S(\mathrm{o}\mathrm{c}))\ni\varphi\mapsto\varphi|_{V’}\in$ HomW(V’, $S(a_{\mathbb{C}})$ )
. $\mathrm{H}\mathrm{o}\mathrm{m}_{\mathrm{C}}(V’,S_{\mathrm{H}}(0_{\mathrm{C}}))$ { $S_{\mathrm{H}}(0_{\mathrm{C}})\simeq S(a\mathrm{c})$ }1
,
$q_{d}$ : $\{\psi\in \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(V’,S_{\mathrm{H}}(\mathrm{o}\mathrm{c}));\deg\psi\leq d\}=\mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(V’, \sum_{j=0}^{d}S^{j}(\mathrm{o}\mathrm{c}))arrow$Homc$(V’,S^{d}(a\mathrm{c}))$
$(d=0,1, ...)$ .
4.10. $\Psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(9\mathrm{c}))$ $\iota_{V_{\dot{\mathrm{n}}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}}^{*}\circ$ T(?) $\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V_{\sin}^{M},, S_{\mathrm{H}}(0_{\mathrm{C}}))$ . ,
$\psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V_{\mathrm{s}\dot{\mathrm{m}}\mathrm{g}1\mathrm{e}}^{M}, S_{\mathrm{H}}(0_{\mathrm{C}}))$ $(d=\deg\psi)$ $q_{d}(\psi)\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M},S^{d}(\alpha_{\mathrm{C}}))$ .
. 4.5 .
$\{f\epsilon S_{\mathrm{H}}(\alpha \mathrm{c});\deg f\preceq d\}=\sum_{i=0}^{d}S^{i}(\mathrm{o}\mathrm{c})arrow Sd(a\mathrm{c})$
W- , (4.1) (1.9) . $\mathrm{o}$
4.11. $\Psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$ $\psi:=l_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}}^{\# 0\Gamma^{7\Gamma}(\Psi)}\in \mathrm{H}\mathrm{o}\mathrm{m}\mathrm{c}(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},S_{\mathrm{H}}(\alpha_{\mathrm{C}})),$ $d$ =deg $\psi$
$qd(\psi)\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}$ ( $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},S$ d $(0\mathrm{C})$).
. $\alpha\in$ , $v\in V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}$
(4.8) $q_{d}(\psi)[s_{a}v]=s_{\alpha}q_{d}(\psi)[v]$
(4.6) .
K8S(\mbox{\boldmath $\alpha$}\succ $V0\subset V[s](s=2,3, . . .)$ $v0\in V_{0}^{M_{u}(\alpha\rangle}$ , 4.5 4.7
, $2i+j=s$ $i,j$ $D_{0}\in S(\alpha(\alpha)_{\mathrm{C}})\cdot \mathbb{C}[(\alpha^{\vee})^{2}]$
$\Gamma^{\sigma}(\Psi)[p^{\sigma}(v_{0})]=D_{0}\cdot[(h+\delta)(h+\delta+2)\cdots(h+\delta+2(i+J)-2)]\cdot$ [$(h+1)(h+3)\cdots(h+$ 2i-1)]
( $h=-\tau+\Delta 2\alpha^{\mathrm{v}}\underline{\mathrm{d}}\mathrm{i}\mathrm{m}\simeq$ \in s( ), $\delta=\dim \mathfrak{g}2\alpha$). $S(\alpha(\alpha)\mathrm{c})\cdot \mathbb{C}[(\alpha^{\vee})^{2}]$ $\overline{D}_{0}$
$q_{d}( \psi)[p^{\sigma}(v_{0})]=\overline{D}_{0}(\frac{\alpha^{\vee}}{2})^{S}$
, $s_{\alpha}q$d$(\psi)[p^{\sigma}(v_{0})]=(-1)^{S}q_{d}(\psi)[p^{\sigma}(v_{0})]$ . 4.8 $s_{\alpha}p^{\sigma}(v_{0})=(-1)^{S}p$\sigma (v0)
, $v=v_{0}$ 1 $(4\cdot 8)$ .
K\S s(\mbox{\boldmath $\alpha$})- $V_{11]}$ $V^{(1)}\oplus\cdots\oplus V(t)$ . $p^{\sigma}(v[1])\in$ VdM$\circ$ub
v[ll\in ?]B(a l\rfloor $\text{ }$ $\mathcal{V}[1]=v^{(1)}+\cdots+v(’)$ $v^{(S\rangle}\in$ (ISs))Mu(“
$(s=1, \ldots, l)$ , 4.5 $D_{1},$ $\ldots,Dt\in S(\alpha(\alpha)\mathrm{c})\cdot \mathbb{C}[(\alpha^{\vee})^{2}]$
r(ll L\rho $\sigma(v^{(S)})$] $=Ds(\alpha^{\vee}+\dim \mathfrak{g}_{a}+2\dim \mathfrak{g}2\alpha)$ $s$ =1, ..., $t$
. $S(a(\alpha)\mathrm{c})\cdot \mathbb{C}[(\alpha^{\vee})^{2}]$ $\overline{D}$
qd(\psi )[p\sigma (v[ll) $]$ =D-\mbox{\boldmath $\alpha$}
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. $s_{\alpha}p^{\sigma}(v[1])=-p^{\sigma}(v[1]),$ $s_{\alpha}\overline{D}\alpha’=-\overline{D}\alpha^{\vee}$ $v=p^{\sigma}(v_{[1]})$ (4.8) .
v\in VdMou l $\cap p^{\sigma}(V_{[0]}^{M_{88}(\alpha)})$ (4.8) , (4.6)
.
412. $\psi\in \mathrm{H}\mathrm{o}\mathrm{m}w(V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}\mathrm{k}}^{M}, S_{\mathrm{H}}(a_{C}))\backslash \{0\}$
$\iota_{V_{----}^{M}}^{*}.\circ\Gamma^{\sigma}(\Psi)=\psi$ , $\deg\iota$:$.M..\circ\Gamma^{\sigma}(\Psi)<\deg\psi$smqe $\nu_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1*}$
$\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}}))$ .
. $d=\deg\psi$ . $i=d+1,$ $d$, $d-1,$ $\ldots$ l i\in HomK(V, $U(\mathfrak{g}\mathrm{c})$)
$\deg$ ($\psi-\iota_{V}^{\#}d’\circ\Gamma(\Psi_{\mathrm{i}}))<i$, $\deg\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}}^{M}}^{*}$bleo $\Gamma^{\sigma}(\Psi_{i})<d$
$\mathrm{A}\mathrm{a}$ . 4.10 $\varphi_{i-1}:=q_{i-1}$ ($\psi-\iota_{V_{\dot{\mathrm{n}}\mathrm{n}_{l^{1*}}}^{M}}^{\#}\circ$ Pl i))\in HomW(VsMingle’ $S^{i-1}(0_{\mathbb{C}})$)
. $\varphi_{i-1}\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}$ ( $V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M},S^{i-1}$ ( )) , 35 $\Gamma_{0}^{\sigma}(\Phi_{i-1})=\varphi_{i-1}$ $\Phi_{i-1}\in$
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,S^{i-1}(\mathfrak{p}_{\mathrm{C}}))$ , $\Psi_{\mathrm{i}-1}=\Psi_{j}+\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}\circ\Phi_{i-1}$ $\langle$ . $\deg$ symm $\circ\Phi_{i-1}\leq i-1$ ,
(4.3) $\mathrm{k}$ $\text{ }$
$q_{i-}1$ $0\iota_{V_{*\dot{\mathrm{m}}_{l}}^{M}}^{*}$.”(sy $\mathrm{m}\circ\Phi_{i-1}$) $=\iota_{V_{\dot{\mathrm{n}}\mathrm{r}\mathrm{g}\mathrm{k}}^{M}}^{\#}(\varphi_{i-1})=q_{j-1}(\psi-\iota_{V_{\mathrm{h}_{l}1\mathrm{e}}^{u}}^{\#}$.o $\Gamma^{\sigma}(\Psi_{i})$
$q_{i-1}\circ\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}}^{*}\circ\Gamma^{\sigma}(\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}\circ\Phi_{\mathrm{i}-1})=\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}}^{\#}(\varphi_{i-1})=0$
, $\deg$ ($\psi-\iota_{V_{\dot{\mathrm{m}}g}^{M}}^{\#}$ko $\Gamma^{\sigma}(\Psi_{i-1}))<i-1,$ $\deg\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}}^{\#}\circ\Gamma$\sigma (symm $\circ\Phi_{i-1}$ ) $<i-1$ . d+l.
$\cdot$$=0$
$d$ , $\Psi_{d-1},$ $\ldots$ , $\Psi:=\Psi 0$ .
49 . $m=$ $\mathrm{m}_{\mathbb{C}}$ $V^{M},$ $m’=\dim V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M}$ . $\mathrm{H}\mathrm{o}\mathrm{m}_{W}$( $V^{M}/V_{\mathrm{s}\mathrm{i}\mathrm{n}\mathrm{g}1\mathrm{e}}^{M},$ $\mathscr{K}$W$(\alpha)$) $\{\varphi_{m’+1}, \ldots, \varphi_{m}\}$
$\varphi i$
$d_{i}$ (BW(\mbox{\boldmath $\alpha$})\simeq C[ ) 0 $b\in d$
$b\cdot \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M}, S(\mathrm{o}\mathrm{c}))\subset\Gamma_{0}^{\sigma}$ (HomK$(V,$ $S(\mathrm{P}\mathrm{c}))$) ( 4.7 ) , $\Phi_{m’+1},$ $\ldots,$ $\Phi_{m}\in$
$\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,S(\mathfrak{p}\mathrm{c}))$ (\Phi i) $=b\cdot\varphi$i [ . $\deg b=\mathit{4}$ (4.3), 410, 4.12
symm $\circ\Phi_{m’+1}$ , ..., symm $\circ\Phi_{m}$ $m’+1,$ $\ldots,\Psi_{m}\in \mathrm{H}o\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$ $i=$
$m’+1,$ $\ldots,m$
(4.9) $\deg\Psi_{i}=\deg\Phi_{i}=d_{i}+h$, $q_{d_{l}+d_{0}}\circ\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\epsilon}^{M}}^{*}0\Gamma^{\sigma}(\Psi_{i})=b\cdot\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{h}\mathrm{k}}^{M}}^{\#}(\varphi_{i})$ , $\iota_{V_{\dot{\mathrm{m}}g1\mathrm{e}}^{M}}^{*}\circ\Gamma^{\sigma}(\Psi_{i})=0$
. $\mathit{1}=\iota_{V_{\mathrm{d}\mathrm{m}\mathrm{b}1\mathrm{e}}^{M}}^{\#}\circ$ ($\mathrm{H}\mathrm{o}\mathrm{m}_{K(’VU}$, (9C)) $)$ , (L13)
$d$- $\mathrm{H}\mathrm{o}\mathrm{m}_{\mathbb{C}}(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},S_{\mathrm{H}}(a_{\mathrm{C}}))$ . 4.11 $\mathrm{g}\mathrm{r}\mathscr{M}\subset \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},S(a_{\mathbb{C}}))$
. gr/I $d$ . 1 , ..., $\tilde{\Psi}_{k}\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}_{\mathrm{C}}))$ { $qd_{t}^{\mathrm{o}}$ \iota #v $0$ ( $i)j$ $i=1,$ $\ldots k$}
$\mathrm{g}\mathrm{r}\mathscr{M}$ $d$ (
$d_{i}=\deg\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M}}^{*}\circ\Gamma^{\sigma}$($\tilde{\Psi}_{j}$) ). $a\in d=S$ (pc)K
$\mathrm{a}.\cdot=\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}(a)$ $\in U(\mathfrak{g}_{\mathrm{C}})^{K}$ . , $d=\deg\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}}^{\#}\circ\Gamma^{\sigma}(\Psi)$ $\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V. U(\mathfrak{g}\mathrm{c}))$
&g $a_{\mathrm{i}}\leq d-\tilde{d}_{i}$ $a_{1},$ $\ldots,$ $a_{k}\in d$ $\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}}^{*}\circ\Gamma^{\sigma}(\Psi-\tilde{\Psi}_{1}\hat{a}_{1}-\cdots-\tilde{\Psi}_{k}\hat{a}_{k})=0$
. $\{\iota_{v_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{u}}^{*}(\varphi_{\mathrm{i}})ji =m’+1, \ldots,m\}$ $\mathrm{H}\mathrm{o}\mathrm{m}_{W}$ ( $V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M},$ $S$ ( )) $d$ , 0
$c_{i}\in d$ $(i=1, \ldots,k)$ $b_{is}\in d(i=1, \ldots,k, s=m’+ 1, ...,m)$
$c_{i} \cdot q_{\overline{d}_{i}}\circ\iota_{V_{\mathrm{d}_{0\mathrm{u}}\mathrm{u}\mathrm{e}}^{M}}^{\#}\circ\Gamma^{\sigma}(\tilde{\Psi}_{i})=\sum_{s=m+1}^{m},b_{is}b\cdot\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}}^{\#}(\varphi_{s})$, $\deg c_{\mathrm{i}}+\tilde{d}_{i}=\deg b_{is}+h+d_{s}$
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. $\overline{\tilde{\Psi}}_{i}:=\tilde{\Psi}_{i}\hat{c}_{i}-\sum_{s=m+1}^{m},\Psi$s $\hat{b}_{i}$s $\deg\iota_{V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}1\mathrm{e}}^{M}}^{\#}\circ\Gamma^{\sigma}(\tilde{\tilde{\Psi}}_{i})<\deg c_{i}.+\tilde{d}_{i}$ ,
$\deg a_{ij}<\deg c_{i}+\tilde{d}_{i}-\tilde{d}_{j}$ $a_{ij}\in d$ (i, $j=1,$ $\ldots,$ $k$)
$\iota$SdMubleo $\Gamma^{\sigma}$ ($\Psi_{i}-\sum_{j=1}^{k}\approx\tilde{\Psi}_{j}\hat{a}_{ij})=0$
. symm(S $(\mathrm{P}\mathrm{c})^{K}$) $\subset U$(gc)K $k$ $A:=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}$($\hat{c}_{1,\ldots*}$ $k$) $-(\hat{a}_{ij})$
$\gamma(\det A)\neq 0$ . , $A$ $\tilde{A}=(\tilde{a}ij)$
(4.10) $\iota_{V}^{\#}$dO1.o $\Gamma^{\sigma}(\tilde{\Psi}_{i}$ . $\det A-\sum_{j=1}^{k}\sum_{s=m+1}^{m},\mathrm{F}s\tilde{a}ijbjs)=0$ $i=1,$ $\ldots$ , $k$
.
, $\psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{W}(V^{M}/V_{\mathrm{d}\mathrm{o}\mathrm{u}\mathrm{b}\mathrm{k}}^{M},S_{\mathrm{H}}(\mathrm{o}\mathrm{c}))$ . 412 $\Psi\in \mathrm{H}\mathrm{o}\mathrm{m}_{K}(V, U(\mathfrak{g}\mathrm{c}))$ l#VrMn*lG
(\Psi ) $=\iota_{V_{\triangleleft \mathrm{n}\phi}^{M}}^{\#}(\psi)$ . $a_{1},$ $\ldots,$ $a_{k}\in d$ $\iota_{V_{\mathrm{d}\mathrm{m}\mathrm{b}1\text{\’{e}}}^{M^{\circ}}}^{\#}$ $(\Psi-\overline{\Psi}1\mathrm{a}_{1}-\cdots-\tilde{\Psi}k\delta_{k})=0$
.
$\Psi’=\Psi\cdot\det A-\sum_{i=1}\sum_{j=1}\sum_{s=M+1}\Psi_{s}\hat{a}_{i}\tilde{a}_{ij}\hat{b}$ js
, (4.9) (4.10) $\iota_{v_{uw\mathrm{e}}^{u}}^{\#}\circ\Gamma^{\sigma}(\Psi’)=\gamma(\mathrm{d}e\mathrm{t}A)\cdot\iota_{V_{*\mathrm{i}\Phi}^{M}}^{*}.(\psi),$ $\iota_{V_{\mathrm{d}\alpha\iota \mathrm{b}\mathrm{k}}^{M}}^{*}\circ\Gamma^{\sigma}(\Psi’)=0$, p $\mathrm{r}$ ( ’) $=\gamma(\det A)\cdot\psi$
. $J=$ { $c$ $\epsilon d;c\cdot\psi\in$ $(\mathrm{H}\mathrm{o}\mathrm{m}_{K}(V,$ $U(\mathfrak{g}_{\mathrm{C}})))$ } , $d$ 0
.
$J=d$ . $’\subseteq d$ , $J$ 0 $c$
.
$\Gamma^{\sigma}(\Psi’’)=c$ . $
” $\in$. $\mathrm{H}$omK$(V, U(\mathfrak{g}\mathrm{c}))$ . $\mathrm{H}\mathrm{o}\mathrm{m}_{K}$ ( $V,$ $\mathrm{s}\mathrm{y}\mathrm{m}\mathrm{m}(\mathscr{K}_{K}$(p))) { $\overline{\Psi}_{1}$ , .. ., ,} $V^{M}$ { $v_{1},$ $\ldots$ ,v }
\S 2 $P^{\sigma}=(\gamma\circ\overline{\Psi}j[v_{i}])$ . 22 (44) $e1,$ $\ldots,$ $e_{m}\in d$ $\prime\prime-\overline{\Psi}_{1}\hat{e}_{1}-$




$\lambda\in$ $c(\lambda)=0$ \gamma ( 1)(\lambda ) $=\cdots$ =\gamma ( m)(\lambda ) $=0$ . $w\in W$
${\rm Re}\langle w\lambda,\alpha\rangle\geq 0(\forall\alpha\in\Sigma^{+})$ . $c\in d=S$ (ac)W $c(\lambda)=0$ $c(w\lambda)=0$ .
(4.11) $w\lambda$
$P^{\sigma}(w\lambda)(\begin{array}{l}\gamma(\partial_{1})(w\lambda)\vdots\gamma(\mathcal{E}_{m})(w\lambda)\end{array}\}=\{\begin{array}{l}0\vdots 0\end{array}\}$
. 23 $P^{\sigma}(w\lambda)$ $\gamma(\hat{e}_{1})(w\lambda)=\cdots=\gamma(\hat{e}_{m})(w\lambda)=0(i=1, \ldots,m)$ ,
$\gamma(\hat{e}_{1}),$ $\ldots,\gamma(\hat{e}_{m})\in d=S$ (\mbox{\boldmath $\alpha$}c)W \gamma ( 1)(\lambda ) $=\cdots=\gamma(\hat{e}_{m})(\lambda)=0$ . $d$
([He2, Theorem 3 ) , $\lambda\in$ $\{f\in d;f(\lambda)=0\}$
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([ibid., Lemma 3.11]). $c$ $c0$ $\gamma(\hat{e}_{1})$
. $c’,$ $e_{1}’,$
$\ldots,$ $e_{m}’\in d$ $c=c’c_{0}$ , \gamma ( i) $=\gamma(\hat{e}_{i}’)c$0 , $\Psi’’’=\overline{\Psi}_{1}\hat{e}_{1}’+\cdots+$ $m\hat{e}_{\acute{m}}$
$\Gamma^{\sigma}(\Psi’’’)=c’$ . $\psi$ , $\deg c’<$ deg $c$
. $c$ . $J=d$.
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